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INTRODUCTION 


Now a days fishes occuupy an important nutrititive value in 


human diet. Fishes are related with the economy & ecosystem i.e 


why fresh water and merine fishes are the importent diet of human 


Heliminth parasites much of destruepire. Heliminth parastites have 


detrimental effect of fishes in many ways. They damge the various 


organ of fishes, due to which field of fish production is affected 


these parasites also some times affect human being & other animal 


for which fishes act as a carrior of disesase. The success of 


implementation of a various fishery development programs depents 


to a certain extent of the intensification of fish parasitological research 


as the improrement of fish production can be achived from healthy 


fish stock only. 


A lot of work have been done about the parasites there 


have been a lot of litrature have been available for the study of 


Morpholgy and & economy of parasites of fishes. "So different 


genus and species of fish-parasites have been studied for the 







controlling there adverse effect. Still our knowledge on fish parasites 
and diseases in very meagre and we have no knowledge of the 
amount of damage curshed and Ions incurred in total fish-production 
and fish products due to parasites and parasitic diseases. 

The studies presented in the thesis are' based on the study 
of material collected from extensive of digenetic trematodes from 
Betwa and Ken rivers passing through the Bunkdlkhand region only. 

The Bundelkhand region has a number of small and large 
water bodies, lakes, dams and two rivers which provide better 
fisheries and aquaculture prospects. 

This region forms South-east boundry of Uttar Pradesh, 
extending from 24.2V to 26.42' North latitutde and 78.14' to 81 .38 
East longitude. It is comprised of five districts, namely - Jhansi, 
Lalitpur, Jalaun, Hamirpur and Banda. The region in 
surrounded in northern side by the districts of Etawah, Kanpur, 
Fatehpur and Allahabad of Uttar Pradesh.; in Western side by the 
districts of Guna, Shivpuri and Data of Madhya Pradesh.; and in 



Southern side by Districts of Sagar, Chattarpur, Panna of Madhya 


Pradesh 


The Betwa and Ken are the only two major rivers of this 


region which extend from one end of Bundelkhand region to the 
other. The water remins in them throughout the year. All popular 


groups of fishes form the bulk of total production of this region. The 
daily fish-output from this region is 30 to 40 metric tons in off season 
and 50 to 80 metric tons during the season. The whole collection is 
exported to different important areas of the country after satisfying 
the regional requirements. All popular groups of fishes such as major 
carps, cat fishes, live fishes, feather backs, sheet fishes, eels etc. 
form the bulk of total production of this region. 


The common fresh water fishes of the region namely 


of Channa. These include Channa punctatus (Bl.) 


Channa striatus (Bl.) and Channa m am Hus (Ham.). Out of the 
five species of Channa punctatus (Bl.) Channa striatus (Bl.) and 
Channa ieucopunctatus (Bl.) only the above mentioned three 








species are available in the water of Mathura district. These fishes 
are predatory in nature. Since these fishes remain alive for a long 
period out of water, so they are usually marketed alive and also 
known as live fishes. These fishes are easy to handle in laboratory. 


Though these fishes are mostly non-commercial, yet they have their 
own economic value and great demand due to their high protein, 


high iron and low fat contents compared to that in caps. Clarias 
batrachus (Linn.) and H. fossilis (Bl.) are considered to be highly 
nutritious and esteemed as food where as species of Channa aie 


eaten mostly by poor classes. 


Thus efforts have been made to concentrate the work on 
cat fish and to obtain maximum number of parasites from throughout 
the period of study. 


In order to make the faunistic studies more elaborate and 
objective, host-parasite relationship has also been studied and 
analysed statistically, in order to study index of total helminth infection; 
host-wise analysis; and intensity of infection in trematodes. Such 


calculations can help considerably in the correct understanding of 
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Helminth parasites have been known to mankind since 
Vedic and Post-vedic periods around 800 B.C. as in Atharvaveda 
these worms are reffered to as Krimis Great medical treatises of 
| Gharak and Susruta (between 200 B.C. and 200 A.D.) even 
I mentioned detailed treatment of parasites A detailed account of j 
\ knowledge of these worms in ancient India is given by Bhaduri, * 
I Tiwari and Biswas (1972). 


Our present day knowledge of helminth parasitis dates back i 
I to 1 379, when Jehan-de-Brie (1 379) who for the first time discovered [; 
; fluke Fasciola. The first references to trematodes, probably |- 
| Fasciola jacksoni and Fseudodiscus hawkesi, from Indian | 
| region in modern times is made by Gilchrist, who has worked on j 


them in the years 1841-1846. Later on, Cobbold (1869-1882) wrote 
I a series of papers describing parasties of elephant, cattle and 
Gangetic dolphin and thus making the begining of the scienctific 
I study of trematode fauna of India. 


Bhalerao (1926) was the first India helminthologist to give 






a boost to Indian helminthology in general and study of trematodes 
in particular. He was followed by a band of dedicated workers like 
Mehra, Moghe, Thapar, lal, Srivastava (H.D.), Chauha, Pande and 
many others, who contributed much to our present day knowledge 
of the trematodes from India region. Bhalerao (1930) reviewed the 
progress of the knowledge of trematodes in India till that time In 
1956. Thapar and Chauhan in 1963 also discussed the progress of 
helinthology in India with special reference to trematodes. Some of 
the more important contributions in this field include- 

Bhalerao (1926, 36); Verma (1927, 36); Chauhan (1940, 
49, 54, 55); Srivastava, H.D. 91983, 48); Mehra H.R. (1935, 38, 62, 
66); Pande (1937); Patwardhan (1935); Khan (1935), Mehra, R.K. 
(1941); Kaw (1950); Dayal (1948, 49, 50); Baugh (1949, 50; Gupta 
(1950, 51, 55, 56); Jaiswal (1957); Jain (1967) and Pandey K.C. 
(1970); . 

Helminth parasites o Indian fishes not received the attention 
they desrve except for the systematics of certain parasites. A perusal 
of literature shows that following Indian workers- have described the 


trematode parasites of fishes - 


Billet (1899) described Isoparorchis hyselobagri from 


Wallago attu and immature forms of the some from Barbus for 


Channa striatus , Notop terns notopterus and Mastacebelus 


armatus from India. 


Southwell (1931) described Isoparorchis trisimilitubis which 


was later renamed as I. hypselobagri from the air bladder of 


Wallago attu. Verma (1972) reported Opisthorchis pedicellata 
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gastorostomes from siluroid fishes. 


A large number of workers have made substantial 


contribution of the taxonomy of trematode parasites. These include- 


Southwell and Prashad (1918) described Clinostomum 


piscidum and Nandus. 


Verma (1972) described Opisthorchis pedicellata from 


Bagarius varrelli and Rita rita from Allahabad 
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Thapar (1930) described Gomtia piscicola from 


Bagarius varrelli from Lucknow. I 

Srivastava, H.D. (1930) described Progonus piscicola 
and Progonus ovocaisdaia from Ophiocephalus punctatus, 
Ophiocorchis iobata and Ophiocorchis singular is from 
Ophiocephalus striatus from Allahabad. 

Pande (1934) described Orientocreadium indicum from I 
Heteropneustes fpssiiis and Rita buchanani from Allahabad, 
in 1937. he described Allocreadium handiai from 
Ophiocephalus punctatus] In 1983, he described Allocreadium 
kosia from Barbus chilinoides, Allocreadium schizothoracis 
from schszothorax micmpogan, Allocreadium mahaseri from j; 
Barbus from Allahabad. Dayal (1949) described Phyllodistomum 
vachius from Eutropiichthys wacha from Lucknow and Allahabad. I 

Bhalero (1941) described Clinostomum indicum from I 
Notopterus notopterus from Allahabad, in 1942, he described 
Clinostomum dasi from Saccobranchus fossiiis and 
Clinostomum parashadi from an unidentified fish from I 
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Hydrerabad. 


Mehra (1941) decribed Opssthorchis pedicellata 
minutus from Mystus seenghala and Wailago attu from 


Allahabad. 


Gupta (1950) described Allocreadium thapari from Rita rita 
from Hardoi. In 1951, he described Phyliodistomum singhiai 
from Mastacembelus armatus from Lucknow and Sharanpur. In 
1953, he described Hapiorchoides seenghali from Macrones 
seenghala] Phyliodistomum vittatusi from Macrones vittutus, 
Hapiorchoides ritai, Hapiorchoides gomtioensis from 
Silundia gangetica from Lucknow. In 1 956, he described 
Allocreadium kamali from Chela bacaila. Allocreadium mehrai 
from Rhychobadeiia aculeate from Lucknow. In 1963, he 
described Allocreadium makundai from Barbus sarana from 


Banaras. 


Gupta and Verma (1976 Publ. 1977) described 


Allocreadium mrigali, Allocreadium baranai, Allocreadium 
saranai from Cirrhina m rig a! a, Bars Hus barana and Barbus 




sarana respectively. 


Kaw (1950) described Allocreadium nemacheilus from 


Nemacheiius kashmirensis: Clinostomum schizothoroxi 


from O rein us sinatus, Schszothorax micropogan; 


Phyiiodistomum Soossi from Schizotboi'ax socinus from 


Kashmir. 


Jaiswal (1957) described Phyiiodistomum (Catroptoides) 


indianum from Heteropneustes fossilis and Phyiiodistomum 


parorchium from Giossogobius (Gobi us) giuris; 


Euclinostomum chanai from Ophiocephaius punctatus, 


CUnostomum macrosomium from Mastacembelus armatus 


from Hyderabad. 


Saksena (1958) descriebed Orientocreadium raipurensis, 


Orientocreadium dayaii from Claris batrachus ; Allocreadium 


spin da I a from Mastacembelus armatus from Raipur. In 1960, 


III aill 


from Raipur. 
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Srivastava P. S. (I860) described Allocreadium 
ophiocephali from Ophiocephalus punctatus from Raipur. 


Motwani and Srivastava (1961) descirbed Phyllodistomum 
chauhani from Mystus tor and Mystus seenghala, 
Phyllodistomum tripathi from Bagarius bagarius from India. 

Raj (1962) described Ai locreadium dollfusl, 
Allocreadium singhi , Allocreadium hirnai from Basrhus tor 



from the River Hiran near Katangi and Sehora (M.P.). 


Srivastava, C.B. (1962) described Pycnadena komiyai 
from Oxygaster gora from India. 

Agarwal (1964) described Allocreadium 
heteropneustusius from Heteropneustes fossils ; 
Haplorcboides macrons from Macrones seenghala from 
Lucknow. In 1966, she described Genarchopsis punctati from 
Ophiocephalus punctatus from Lucknow. 

Kakaji (1969) described Genarchopsis cameroni from 
j Mystus seenghala ; Allocreadium cailai from Catla catla, 




( 13 ) 


Genarchopsis cuchiai from Amphipnous cuchai from Lucknow. 
In the same year, she described Ailoreadium guptai and 
Allocreadium fasciatuss from Rita rita and Trichoquaster 
fasciatus, respectively from Varanasi. 

Fotedar (1969) described Phyllordistomum megacotyle 
from Garra mullya from Kashmir. 

Pande, B.P. and Shukla, R.P. (1976) described 
Haplorchoides pearsoni and Haplorchoides mehrai from 
Channa punctatus and Mystus vittatus, respectively from 
Lucknow. 

Gupta V. and Puri, M. (1979, Publ. 1980) described 
Allocreadium calbassii, Allocreadium manateri from Labeo 
calbasu , Anabas tesudineus, respectively from Lucknow. 

In Madhya Pradesh also, lot of work was done at Jaipur, 
Raipur, Rewa, Ujjai.n and Gwalior by Singh, Agarwal Dwivedi, Raj, 
Saxena, Jain Khoche, Johri, Dandotla and others. However, little 
work has been done on the helminth parasites of fishes of 



Bundelkhand region 


From the foregoing account, it is evident that considerable 


progress is being made in the knowledge of helminth fauna and its 


taxonomic study of this country, but very little work has been infection 


The important contributions in this field have been made by 
Srivastava, C.B. and Mukherjee, G.D. (1986); Siddiqui A.H.; Nizami, 
(1982), Dondotia, M.R. (1984, 1992 , 1994) and others. Still a wide 
lacuna is left in this field considering the richness of fauna fo parasite 


helminthes 



... 


MATERIAL & METHOD 


The host fish were collected from rivers Betwa and Ken, 
dams and ponds and other local fresh water bodies of Bundelkhand 
region Fishes were also purchased from local fish markets. 


This host fish was kept alive in aquaria in the laboratory 
and then freshly killed, dissected and examined at convenience. A 
through search was done to determine the where abouts of parasites. 
Various organs particularly body cavitly, stomach, duodenum, 
intestine, rectum, gall bladder and kidneys were carefully examined 
in patridish under the low poer binocular. 


Soon after collection, the trematodes were throughly 
washed and kept in saline water. They were studied alive and 
observations wer made regarding the colour and movements of 
body, spines on the body, oral and ventral suckers, cirrus and 
metraterm, excretory bladder and its branches. 


For fixation 5-10% formaline was used. Forwhole mounths^ 
preservation in formaline for longer periods gave good results. For 
preparing whole mounth, precaution was taken to avoid over or under 
pressure. 


For preparing whole mount of trematodes, after fixation and 
through washing in water, worms were dehydrated and stained in 





Borox Carmine, then cleared in xylene and finally mounted in DPX 


The drawings of the whole mounths were made with the help of 
camera lucida at a suitabel magnification. 


To record the seasonal incidence, the fishes were 
examined at regular intervals from Jan. 2003 to March 2005. In all, 
75 fishes per month with an average of 1 5 fishes per month of each 
species were examined. A total of 1800 fishes were collected was 
studied during two years period. The data collectedwas studied and 
statistically anaysed. This index of total helminth infection 
(Trematodes), host wise analysis, overall incidence, level and 
intensity of parasitization seasonal incidence and intensity of infection 
were calculated and analysed. 



PHYSIOGRAPHY OF BUNDELKHAND REGION 


The region (24° - 26° N and 78° 10 - 81° 30 E) bounded by 


Yamuna in the north, escraped ranges of Vindhyan Plateau in the 


south, the Chambal river in the south-east, is known as Bundelkhand 


(Singh, 1971). It comprises of five districts Banda, Hamirpur, Jalaun 


and Lalitpur of Uttar. Pradesh and four Chhatarpur, Datia, Panna and 


Tikamgarh of Madhya Pradesh together with Lahar (Bhind district) 


and Bhander tahsil (Gwalior district) in the north - west. They key 


note of Bundelkhand topography is its smooth and undaulating 


character of which spate and Learnmouth (1 954) give the term senile 


topography. The entire region is marked by subdued topography. 


The peculiar features of immense geomorphic interest in this region 


are the long, narrow, serrated edges termed as quartz reefs and 


Dolerite dykes. The former are very conservative in their direction 


and persist at long distances like fort wails, and they have frequently 


intercepted the courses of regional streams, thereby providing 


suitable sites for a large number of water bodies and semiartificial 


tanks, giving enough security to agriculture and pisciculture. By and 




large, Bundelkhand is a distinct gegraphical region of India. It has 


further divisions on the basis of their physical, social and economic 


distinctiveness (Siddiqui, 1968). The major divisions are 


Bundelkhand plain 


Revine belt 


(ii) Jalaun plain 


(iii) Hamirpur plain 


(iv) Banda plain west and east 


Bundelkhand unpland 


(i) Bundelkhand Gneissic Region 


(ii) Bundelkhand Vindhyan Plateau 


(consisting of Banda, Chitrakoot plateau) 


Centrality of the region imposes on it the features of a 


transitional climate between the maritime climate of the east coast 


(Bay of Bengal) and the tropical continental dry type climate of the 


west (Rajasthan) (Singh, 1971). it experiences excessive heat during 


summers (March - June) and mild cold during the winters (November 
- Februrary). Bundelkhand region often registers the largest number 
of sunstrokes every year owing probably to intense terrestrial radiation 
and lack of haziness in the sky. 


TEMPERATURE 


The mean atmospheric temperature in the summers varied 
from 25.95° - 34.65°C (March - June) but actual temperature was 
much higher and mercury often recorded 42.4°C during May when 
the heat became oppressive accompained by the scorchin winds 
winds. Relative humidity varied from 16.6% - 67-0%. 


It is seen that with the advent of monsoons by the middle 
of June, the temperature falls abruptly, giving a sense of general 
relief. The mean atmospheric temperature during the rainy season 
was between 28.6° C in August and 35.5° C in July, the maximum 
temperature being 34.2° C and minimum 23.1°C during the month 
of October. The relative humidity varied from 73.6% - 82.9%, so 
that the typical weather during July and August was muggy and sultry. 
From October onwards to February the weather gradually crystallises 



into a pleasant and invigorating winter season with the mean 


temperature varying from 21 .25°C in November to 1 5.5°C in January, 


the maximum temperature being 30.1°C in November, and minimum 


90.2°C in December. 


The Bundelkhand gets rains due to cycfonic storms forming 


in the north of Bay of Bengal and advancing along this trough. July 


and August were the months with heaviest rainfall (189.1 mm -303.6 


mm). Winter showers were generally experienced during the months 


of January and February (1.6 - 2.8 mm) 






Map of Bordering districts of Uttar Pradesh and Madhya Pradesh 


(Bundeikhand Region) 


BORDERING DISTRICTS Or UTTAR PRADESH AND MADHYA PRADESH 
( BUNDELKHAND REGION) 




PART - II 
SECTION-A 


MORPHOLOGY, TAXONOMY 
OF CERTAIN DIGENETIC 
PARASITE 



Sills 


P®di©®IIafca ¥erma, 1927 


Heteropheustes fossils 


River Ken, Panna, M.P. River 
Betwaa, Orchha, M.P. 


Locality 


No. of Fishes Examined 


No. of Fishes Infected 


Gall Bladder 


Location 


No. of Specimens Collected 


DESCRIPTION 


Body slender, elongate with narrower anterior and tapering 


posterior ends, covered with backwardly directed pointed spines 


Oral sucker sub-terminal, oval or rounded. Ventral sucker pre 


equatorial, spherical, larger than oral sucker. Pre-pharynx very small 


visible in living specimens, seems to be absent in fixed forms 


Pharynx globular or oval, muscular. Oesophagus variable in length 


Intestinal caeca reaching up to hind end of posterior testis. Testes 


irregular or lobed, tandem, located in posterior part of body, more 


or less equal in size. Vesicula seminalis long, thin walled, coiled 


extends from little posterior or ventral sucker up to pre-acetabular 
region. Ovary pre-testicular, pear-shaped or oval. Receptaculum 
seminis pear-shaped, variable in size, located at the level of ovary 
towards the left side. Uterus interacecal, coils horizontally placed, 
extending in between ventral sucker and ovary, opens at genital 
pore by a metraterm. Shell glands numerous, surrounded the ootype. 
Laurer's canal present. Egg oval, yellow, operculated. Genital pore 




median, pre-acetabular. The vitelline follicles extend from little 
anterior or posterior to ventral sucker up to middle of ovary or up to 
level of anterior testis, two vitelliue ducts unite with each other to 
form a yolk reservoir which opens at ootype. Excretory bladder S- 


shaped, excretory pore terminal. 


Body length, 4.45 - 6.12; width, 0.98 - 1.24; oral sucker, 
0.21 - 0.24 x 0.20; ventral sucker, 0.22 - 0.24' x 0.20 - 0.28; pre- 
pharynx, 0.05 - 0.07 x 0.04 - 0.06; pharynx, 0.09 -0.11 x 0.11 - 
0.12; oesophagus, 0.13 - 0.18 x 0.04 - 0.06; anterior testis, 0.41 - 
0.46 x 0.44 - 0.48; posterior testis, 0.31 - 0.41 x 0.48 - 0.63; vesicula 
seminalis, 0.48 - 0.61 x 0.05 - 0.06; ovary, 0.30 - 0.38 x 0.28 - 0.38; 



receptaculum seminals; 0.27 - 0.41 x 0.13 - 0.15; egg, 0.021 - 0.224 
x 0.101 - 0.015. (All measurement were taken in mm.) 


DISCUSSION 


The present form belongs to OpisthorchSs pedicellata 
Verma, 1927 and is also being recorded from Bundelkhand region 
belong to Madhya Pradesh, India. Earlier, Verma (1927) has 
described this species from the gall bladder of Baqarias baqarias 
at Allahabad. This has also been redescribed by Kumar (1979) from 
Baqarias baqarias at Varanasi and Agrawal (1980) at Jhansi and 


Banda. 


However, the present description differs from the original 
account of Verma (1927) and also of Kumar (1979) and Agrawal 
(1980) in the ratio of suckers and in the extension of vesicula 
seminalis and vitelline follicles. These differences appear to be 


individual variations. 


ji OpisthorcMs nedle©il&ta Veraia, 1927 


Dorsal View 


Cirrus sac enlarged (drawn live specimen) 


Ovary and ootype enlarged (drawn from live specimen) 
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Tremiorchis ranarum Mehra and Negi, 1926 

(Fig. A, B, C, D) 


Host 

| Locality 

No. of Fishes Examined 
I No. of Fishes Infected 
Location 

I No. of Specimens Collected 

DESCRIPTION 


: Rita rita (Ham.) 

: Fish market, Hamirpur, U.P. 
: 35 

: 2 

: Intestine 

: 1 + 1=2 


Body elongated, spinous, with narrow anterior and blund 
\ posterior ends. Oral sucker sub-terminal, oval or rounded. Ventral 
j sucker pre-equatorial, rounded, larger than oral sucker. Pepharynx 
absent. Pharynx globular, muscular. Oesophagus long, variable in 
length. Intestinal caeca extending up to the margin of anterior testis. 
Testes oval or notched, symmetrical, diagonally placed; anterior testis 
smaller than the posterior one. Cirrus sac extends from anterior 
gmargin of ovary up to below the level of intestinal bifurcation, curved, 
enclosing an oval vesicula seminalis, a wide pars prostatica 


surrounded with prostate gland cells and a long ejaculatory duct. 


Ovary spherical, pre-equatorial, smaller than the testes. 


Receptaculum seminis oval, post-ovarian. Uterus occupies whole 


of the hind body, opens at genital pore by a prominent metraterm. 


Shell glands numerous, surround the ootype. Laurer's canal present. 


Egg oval, non-operculated. Genital pore post-bifurcal, sub-median, 


just infront of ventral sucker or close to intestinal bifurcation. Vitelline 


follicles extend from middle of ventral sucker or little posterior to 


ventral sucker either up to anterior or up to posterior end of anterior 


testis, two vitelline ducts unite to form a yolk reservoir. Excretory 


baldder Y-shaped, excretory pore terminal. 


Body length, 3.42 - 3.49; width, 0.71 - 0.79; oral sucker, 


0.20 - 0.26 x 0.17 - 0.24; ventral sucker, 0.20 - 0.26 x 0.21 - 0.28; 


phyrynx, 0.12 - 0.15 x 0.09 - 0.10; oesophagus, 0.38 - 0.52 x 0.10 


0.12; anterior testis, 0.26 - 0.28 x 0.21 - 0.25; posterior testis, 0.35- 


0.40 x 0.29 - 0.34; cirus sac, 0.65 - 0.78 x 0.09 - 0.12; vesicula 


seminalis, 0.27 - 0.38 x 0.06 - 0.08; pa r s prostatica, 0.12 - 0.18 x 


0.04 - 0.06; ejaculatory duct, 0.12 - 0.15 x 0.03 - 0.04; ovary, 0.19 - 


, 




III 



0.09 - 0.11; egg, 0.02 x 0.01. (All measurement were taken in mm.) 
DISCUSSION 

The genus Tremiorchis Mehra and Negi, 1 926 was included 
in the sub-family plagiorchinae Pratt, 1 902 of the family Piagiorchildae 
(Luhe, 1901) Ward, 1917. Subsequently, workers like Bhalerao 
(1926), Ejmont (1928), Mehra (1937), Yamaguti (1958), Agrawal 
(1966), Fotedar (1970) and Sinha and Sahay (1971) etc. have also 
followed Mehra and Negi, 1926. However, Yamaguti (1971) revised 
this classification and removed the genus Tremiorchis from the 
family Piagiorchildae to include it in the sub-family Brachycoellinae 
Looss, 1899 of the family Brachycoeliidae Johnston, 1912. Recently, 
Kalyankar and Palladwar (1977) have also follwed Yamaguti (1971) 
and retained the genus under the sub-family Brachycoeliinae. The 
character of the Genus Terniiorchis including the excretory system, 
show its close resemblance with several other genera of the sub- 
family Brachycoellinae of the family Plagiorchidae. 

The species of genus Tremiorchis Mehra and Negi, 1926 
have been mainly reported from amphibian hosts (frogs) by a number 


of Indian workers except T. Vanaprum Verma, 1 930 which has been 


reported from a reptillian host. Kumar (1979) recorded Tremiorchis 


from a piscine host, Charms maruSsus (Ham.) and 


Agrawal (1980) from Pontius sarapa (Ham.) at Jhansi. The present 


report of T. Ranarum is also from a piscine host Rita rita (Ham.) at 


Hamirpur. 


Since earlier workers like Bhalerao (1926), Singh (1954), 


Bhardwaj (1963), Agrawal (1966), Fotedar (1970) Ali and Karyakarte 


(1970), Sinha and Sahay (1971), Karyakarte (1972) and Pande 


(1975) have recorded variations in. 
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Allocreadman snalhasegl Fande, 1938 

(Fig. A, B, C, D) 

\: : IVIystus seenqhala 


Benisagar, Panna, M.P. 


lo. of Fishes Examined 


No. of Fishes Infected 


Location 


Intestine 


No. of Specimens Collected 


: 2 + 2 + 1 + 1 =6 




DESCRIPTION 


Body elongated, smooth, with rounded anterior and narrow 
or blunt posterior ends. Oral sucker sub-terminal, rounded. Ventral 
sucker pre-equatorial, rounded, more or less equal or larger than 
oral sucker. Pre-pharynx very short. Pharynx globular, muscular. 
Oesophagus short, tubular. Intestinal caeca reaching a little behind 
to posterior testis. Testes oval, rounded or slightly irregular, post- 
equatorial, more or less equal in size. Cirrus sc lying on right side 


from mid level of ventral sucker to the level of intestinal bifurcation 


elongated, encloses a bipartite or S. shaped vesicula seminalis 


_ _ • 




1 


tubular pars prostatica surrounded with a number of prostate gland 
cells and a narrow ejaculatory duct. Ovary spherical or oval, pre- 
equatorial. Receptaculum seminis pear-shaped or sac-like, Lies in 
between ovary and anterior testis. Uterus extends in between anterior 
and ventral sucker. Shell glands numerous, surround the ootype. 


S 


Laurer's canal not seen. 


Egg oval, yellow, operculated. Genital pore at the level or 
near intestinal bifurcation. Vitelline follicles extend from posterior 
end of ventral sucker up to hind end of body, two vitelline ducts 
unite before opening at ootype. Excretory bladder tubular, excretory 


pore terminal. 


Body length, 1.19 - 2.56; width, 0.42 - 0.65; oral sucker, 
0.20 - 0.27 x 0.21 - 0.25; ventral sucker, 0.22 - 0.29 x 0.21 - 0.28; 
pre-pharynx, 0.005 - 0.01 ; pharynx, 0.08 - 0. 12 x 0.07 - 0.12, 
oesophagus, 0.10 - 0.1 2 x 0.04 - 0.05; anterior testis, 0.20 - 0.26 x 
0.21 - 0.28; posterior testis, 0.17 - 0.25 x 0.19 - 0.27; cirrus sac, 
0.25 - 0.36 x 0.07 - 0.11; vesicuia seminalis, 0.11 - 0.14 x 0.04 - 
0.06; ovary, 0.16 - 0.18 x 0.14 - 0.19; receptaculum seminis, 0.23 - 




0.28 x 0.08 - 0.12; egg, 0.080-0.094 x 0.054 - 0.062 (All 


measurements were taken in mm.) 


DISCUSSION 


The present form belongs to AITocreadjurn mahaseri 


Pande, 1938 and is recorded for the first time from the intestine of 


Mastacembelus armatus (Lac.) from Bundelkhand region. It differs 


slightly in the shape of gonads, in the extension of cirrus sac and in 


the position of genital pore from the original account of Pande 


(1938). However, these differences are considered as individual 


variations. 




i 



A. Dorsal view 


B. Cirrus sac enlarged (drawn live specimen) 

C. Ovary and ootype enlarged (drawn from live specimen) 

D. Eggs enlarged 







Host 


Locality 


a isndiea Srivastava, 1936 

(Fig. A, B, C s D) 

: Mvstus vittatus 

: Dhuweia tank, Chhatarpur, 

M.P. 


No. of Fishes Examined 
No. of Fishes Infected 


Location 


No. of Specimens Collected 


Intestine 


4 + 2 + 5 + 5 = 16 


DESCRIPTION 


Body elongated, aspinose, with blunt anterior and tapering 
posterior ends. Oral sucker sub-terminal, oval. .Ventral sucker p re- 
equatorial, rounded, equal or slightly smaller or larger than oral 
sucker. Pre-pharnx absent or very short. Pharynx globuiar, muscular. 
Oesophagus Song, curved or straight. Intestinal caeca extend up to 
the level of testis. Testis elongated, oval post-equatorial. Cirrus sac 
well developed elongated, extends from little infront of ootype 
reaching up to anterior level of ventral sucker, enclosing tubular 
vesicula seminalis, a short pars prostatica, surrounded with prostate 


gland cells and a long s pi nose ejaculatory duct erected out side. 
Ovary median, oval or rounded, post-equatorial, smaller than testis. 
Receptaculum seminis elongated, at mesial side of ovary. Uterus 
occupies whole of the hind body, opens at genital pore by a 
metraterm. Numerous shell glands surround the ootype. Egg. oval, 
non-operculated, without spines or processes. Genital pore laterally 
placed at the anterior level of ventral sucker. Vitelline follicles 
extracaecal, extend on each side from posterior level of cirrus sac 
to anterior level of testis, two vitelline duets unite to form a yolk 
reservoir which opens at ootype by a common vitelline duct. 


Body length 1.87 - 1.91; width 0.62-0.64; oral sucker 0.16- 
0.18 x 0.18 - 0.21; ventral sucker, 0.17 - 0.22 x 0.18 - 0.21; pre- 
pharynx, 0.02 - 0.05 x 0.03 - 0.06; pharynx, 0.06 - 0.10 x 0.08 - 
0.01; oesophagus, 0.24 - 0.31 x 0.04 - 0.06; testis, 0.30 - 0.31 x 
0.18 - 0.20; cirrus sac, 0.32 - 0.36 x 0.66 -0.12; vesicula seminaiis, 
0.21 - 0.23 x 0.06 - 0.07; pars prostatica, 0.06 - 0.08 x 0.05 - 0.06 


ejaculatory duct, 0.06 - 0.08 x 0.03 - 0.04; cirrus, 0.01-0.13 x 0.03 - 
0.06; ovary, 0.20 x 0.22 x 0.13 - 0.16; egg, 0.018 - 0.023 x 0.012 - 


( 41 ) 


0.17 (All measurements were taken in mm.) 


DISCUSSION 


Rai (1971) has made A. mdica . A. kedrai and A. ritai 
synonyms of A. tincae (Modeer, 1790) Luhe, 1909. However, 
Pandey (1975) retained A. Indies as valid species. 

It slightly differs from the account given by Srivastava (1 936) 
and Pandey (1975) in the extension of cirrus sac. 
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Phyllodistomnm vittatusi €kapt^ s 1953 


(Fig. A, B, C, D) 


Locality 


bleekeri 


Fish market, Ratch, Hamirpur, 
UP. 


No. of Fishes Examined 
No. of Fishes Infected 


Location 


No. of Specimens Collected 


Intestine 


1 + 1 + 1 = 


Body smooth, with narrow anterior and expanded posterior 
ends. Oral sucker oval, sub-terminal, larger than ventral sucker. 
Ventral sucker rounded, situated in anterior third of body. Pre-pharynx 
absent. Pharynx absent, Oesophagus short. Intestinal caeca broad, 
terminate a little infront of the hind end. Testes larger or smaller 
than ovary, irregular, intercaecal, tandem obliquely one behind the 
other. Cirrus sac absent. Vesicula seminalis free in parenchyma, 
opens into a small vesicular pouch into which uterus also opens. 
Ovary oval, situated on the left side of the vitelline gland. The uterus 
arises from the posterior side of ootype between the vitelline ducts, 


runs backward, fills up nearly all the space of the body posterior to 
vitelline gland, forming numerous coils, anteriorly runs dorsal to the 
ventral sucker to open into the small circular genital pouch which 
opens outside at the genital pore lies between intestinal bifurcation 
and the ventral sucker. The vitelline gland consists of two lobed 
follicles lying at some distance behind the acetabulum, symmetrically 
one on either side of the ootype, intercaecaS in position. Excretory 
bladder tubular, excretory pore terminal. 




Body length 4.81 - 5.52; width, 3.15 - 3.69; oral sucker, 
0.46 - 0.49 x 0.26 - 0.29; ventral sucker, 0.31 - 0.34 x 0.30 - 0.32; 
oesophagus, 0.40 - 0.45 x 0.08 - 0.10; vesicula seminalis, 0.21 - 
0.24 x 0.05 - 0.06; ovary, 0.42 - 0.45 x 0.31 - 0.35; egg, 0.018 - 
0.019 x 0.011 - 0.012 (All measurements were taken in mm.) 



DISCUSSION 


The present form belongs to Ftwllodist 


rittatusi 


Gupta, 1953 but slightly differs in the size of oesophagus and testes 
being larger than ovary. These are considered as individual variable 
features. This is also being recorded from Rath, Hamirpur. 
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view 





QpisthorcMs bandki sio sp. 


(Fig. A, B, C, D) 


Host 


Locality 


No. of Fishes Examined 
No. of Fishes Infected 


Location 


No. of Specimens Collected 


Rita rifa 


Fish market, Banda, UP. 


Gall bladder 


2 + 3 + 2 + 1=8 


DESCRIPTIOM 

Body elongated, with blunt anterior and posterior ends; 
covered with small backwardly directed spines up to posterior end 
of ovary, numerous anteriorly, spares posteriorly and absent in 
posterior region. Oral sucker sub-terminal, oval. Ventral sucker pre- 
equatorial, spherical, smaller than oral sucker. Pre-pharynx short 
pharynx oval, muscular. Oesophagus short. Intestinal caeca reaching 
up to the end of body. Testes triangular, tandem,, located in posterior 
region of body; anterior testis slightly larger than the posterior testis 
Cirrus sac absent. Vesicuia seminalis thin walled, extending from 
middle of body up to anterior end of ventral sucker. Ovary - 


pretesticular, median, spherical. Receptacuium seminis sac-like, 
larger than ovary, located in between anterior testis and ovary. Uterus 
arises from right side of ootype, intercaecal, forming simple loops. 
Metraterm short, open at genital pore. Laurer's canal present. Egg, 
oval, yellow, non-operculated. Genital pore median, pre-acetabular. 
Vitelline follicles extend from two vitelline ducts unite with each other 
before opening at ootype. Excretory bladder straight, extends 
anterior to ovary, excretory pore terminal. 

Body length, 1.71 - 2.25; width, 0.29 - 0.39; oral sucker, 
0.09 - 0.10 x 0.09 - 0.11; ventral sucker, 0.10 - 0.13 x 0.11 - 0.12; 
pre-pharynx, 0.13-0.18 x 0.03 - 0.05; pharynx, 0.06 - 0.08 x 0.05 - 
0.07; oesophagus, 0.12 - 0.15 x 0.03 - 0.04; anterior testis, 0.22 - 
0.28x0.15-0.17; posterior testis, 0.19-0.21 x 0.15 - 0.17; vesicula 
seminalis, 0.85 -I.OOx 0.05 - 0.09 ; ovary, 0.12-0.15x0.10- 0.14; 
receptacuium seminis, 0.12 - 0.14 x 0.08 - 0.11; egg, 0.015 - 0.025 
x 0.008 - 0.012 (Ail measurements were taken in mm) 

DISCUSSION 

The genus Gomtia w as established by Thapar (1930) with 


a 



G. Discicola as type species from 


ias. Mehra 


(1941) considered it as synonym of the genus Qpisthorchis 


Blanchard, 1895 and named it as 


tia (Thapar, 1930). 


Subsequently, Dayal (1949) and Gupta (1955) retained the genus 


Gomtia as valid one on the basis of shape and position of excretory 


stem but later on workers like - Bisseru (1957), al and Pandey (1965) 


and Rai (1971) have supported the view of Mehra (1941), Dayal 


(1949) also added two species viz. 6^ 


and G. lucknowia 


from the fishes of Lucknow. Rai (1971) pointed out that the main 


stem of excretory bladder is dorsal to the testes, slightly sigmoid 


and not truly S-shaped. He also 


raj, 1959 


and O. thaparS Agarwal, 1959 as synonyms of Q. pedieellata . 


krafsl ■•nura w [=£*.■■!«« frkTTI II I Will ZlTfr ■ d t W I II 


author agrees with Rai (1971) and considered the genus Gomtia as 




species of Gomtia are now considered viz. G. gagatia as O. 


gaqatia. G. lucknowia as O. Eucknowia and G. piseicoia as 
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The present form comes closer to 


in having small pre-pharynx, short oesophagus an 


the extension of intestinal caeca but differs from all other forms 


the extension of vitelline follicles and cuticular 


spines 




Key to the Species of the genus Opisthorchis Bianchard, 1 895. 

1 . Intestinal caeca reaching upto 

hind end of body : 2 

Intestinal caeca reaching upto 
hind end of anterior testis or 
slightly beyond it : 3 


Testes lobed 


O. pedSiceSlata Verma, 
1927 


Testes entire 


: 4 


Oral sucker smaller than 
ventral sucker 


Oral sucker equal to ventral 
sucker 


Q. lucknowia 

(Dayal, 1949) Rai, 1971 


Vitelline follicles extend from 
posterior end of vesicula 
seminalis to middle of anterior 
testis 


Q. dayaSi Kumar, 1979 


Vitelline follicles extend from 
posterior end of ventral 
sucker up to posterior margin 
of ovary 

Vitelline follicles extend from 
posterior end of ventral 
sucker to middle of testes 
zone 


O. pedicellata minuta 
Mehra, 1941 


O. Gorakhpurensis Rai, 
1971 



: 0. bandai n.sr 


Pre-pharynx equal to 
oesophagus, receptaculum 
seminis smaller than ovary 


O. egorotia (Thaoar. 1930) 
Mehra, 1941 


Pre-pharynx larger to 
oesophagus, receptaculum 
seminis smaller than ovary 


Ha (Dayal, 1949) 


Rai, 1971 
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Host 


Locality 


Ken river, Patina, M.P. 


No. of Fishes Examined 


No. of Fishes Infected 


Location 


Intestine 


No. of Specimens Collected 


4 + 4 = 8 


DESCRIPTION 


Body elongated, with blunt anterior and posterior ends. 


Cuticular spines extend up to the end of body. Oral sucker sub- 


terminal, rounded, with spines larger than the body spines. Ventral 


sucker pre-equatorial, rounded, more or less equal to oral sucker. 


Pre-pharynx prominent. Pharynx globular, muscular. Oesphagus 


short, tubular. Intestinal caeca extending up to little anterior to 


posterior end of body. Testes spherical, post-equatorial, obliquely 


tandem, more or less equal vin size, seperated from each other by 


uterus and excretory bladder. Cirrus sac claviform, extending from 


posterior end of ventral sucker up to front of ventral sucker, encloses 



'^1 





a pear-shaped vesicula seminalis, a tubular pars prostatica 
surrounded with prostate gland cells and a long, narrow ejaculatory 
duct. Ovary lobed, sub-median, post-acetabular. Receptaculum 
seminis saccular, post-ovarian. Uterus extends upto posterior end 
of body, opens at genital pore by a short metraterm. Shell glands 
numerous, surround the ootype. Laurer’s canal present. Egg oval, 
operculated. Genital pore pre-acetublar, sub-median, on left side 
of intestinal bifurcation. Vitelline follicles extending from pharyngeal 
region to little anterior to intestinal caeca! ends, two vitelline ducts 
unite to form a yolk reservoir which opens at ootype by a common 
vitelline duct. Excretory bladder tubular extends upto anterior testis, 
excretory pore terminal. 


Body length, 1.16 - 2.24; width, 0.47 - 0.63; oral sucker 
0.16-0.19x 0.16 - 0.23; ventral sucker, 0.17 - 0.20 x 0.16 - 0.20 
pre-pharynx, 0.04 - 0.06 x 0.05 - 0.08; pharynx/G.10 - 0.12 x 0.07 
0.10; oesophagus, 0.18 - 0.23 x 0.03 - 0.06; anterior testis, 0.08 
0.16 x 0.06 - 0.15; posterior testis, 0.08 - 0.16 x 0.06 - 0.15; cirrus 
sac, 0.22 - 0.27 x 0.04 - 0.08; vesicula seminalis, 0.05 - 0.08 x 0.03 
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( 58 ) 


- 0.05; pars prostatica, 0.04 - 0.05 x 0.04 - 0.06; ejaculatory duct, 
0.09 - 0.13 x 0.01 - 0.02; ovary, 0.10 - 0.14 x 0.12 - 0.14; egg, 
0.027 - 0.030 x 0.010 - 0.015. (All measurements were taken in 
mm.) 


DISCUSSION 


As evident from the literature, so far, only 4 species are 
known under the sub-genus PseudoparamacroderoSdes Gupta 
and Agrwawal, 1968 viz. P. seenqhaiai Gupta and Agrawal, 1968 
from Mvstos seenahala, P. vittatusi Kakaji, 1969 from Mystus 
vittatus: P. ravchaudhurii Kumar, 1979 from Mystus vittatus 
and P. thapiivali Agrawal, 1980 from Mystus vittatus. 

The present from chiefly differs from the other known 
species in the extension of vitelline follicles and the oesophagus is 
comparatively very short. It further differs from P. seenqhaiai in 
having a pre-pharynx, from P. vittatusi and P. thagMyan in the ratio 
of suckers and from P. ravchaudhurii in the extension of cuticular 
spines, in having lobed ovary and in the position of genital pore. 

The new species is named after the locality of the host. 




Gupta and Agrawal, 1968. 


1 . Vitelline follicies from pharyn- 
geal region to little anterior to 
intestinal caecal ends 


R wamuoai n.sp. 


Vitelline follicies from anterior 
end of ventral sucker or little 
anterior to ventral sucker to 
little short of intestinal caecal 
ends 


Vitelline follicies from middle 
or posterior end of ventral 
sucker to little short of 
intestinal caecal ends 


Oral sucker more or less 
equal to ventral sucker, 
excretory bladder in between 
testes and reaching upto 
middle of posterior testis 


Kumar, 1979 


Oral sucker larger than ventral 
sucker, excretory bladder 
reaching upto middle of 
posterior testis 



■HI 



3. Pre-pharynx present, oral 
sucker smaller than ventral 
sucker 


Agrawal, 1930 


Pre-pharynx absent, oral 
sucker equal to ventral sucker 







i 


mmm 


uuilvo 



Ldhia foetwai HoSf 

(Fig. A, B, C, D) 


Host 


Locality 


No. of Fishes Examined 
No. of Fishes Infected 
Location 

No. of Specimens Collected 


Fish market, Jhansi, Betwa 
river, Hamirpur, UP. 


: 35 


; Intestine 


: 3 + 1=4 


Body elongated, spinose, spines present upto the limit of 
posterior testis, with rounded anterior and posterior ends. Oral sucker 
terminal, funnel shaped. Ventral sucker pre-equatorial, circular, more 
or less equal to oral sucker. Pre-pharynx moderate. Pharynx oval 
muscular. Oesophagus long, tubular. Intestinal caeca extending upto 
middle of posterior testis. Testes rounded, tandem in middle region 
of body, equal. Cirrus sac extending from middle of ventral sucker 
up to the middle of oral sucker, long, curved, encloses a bipartite 
vesicula seminalis, an oval pars prostatica surrounded with prostate 





gland cells and a long, narrow ejaculatory duct. Ovary oval, sub- 
median, just-preequatorial, located in the left side of anterior testis. 
Receptaculum seminis small, oval post-opvarian. Uterus occupies 
entire posterior body, continues as metraterm to open at genital 
pore. Shell glands surround the ootype. Laurer's canal present. Egg 
oval, operculated. Genital pore located in the right side of oral sucker. 
Vitelline follicles restricted from the level of ventral sucker up to the 
anterior level of posterior testis, 5 on each side, two vateliine ducts 
unite to open at ootype. Excretory bladder Y-shaped, excretory pore 
situated on dorsal side at posterior end of body. 

Body length 1.205 - 1.411; width, 0.41 - 0.54; oral sucker, 
0.15 - 0.19 x 0.12 - 0.15; ventral sucker, 0.17 - 0.19 x 0.13 - 0.15; 
pre-pharynx, 0.03 - 0.05 x 0.02 - 0.03; pharynx, 0.05 - 0.08 x 0.03 - 
0.04; oesophagus, 0.07 - 0.09 x 0.03 - 0.04; anterior testis, 0.17 - 
0.19 x 0.13 - 0.15; posterior testis, 0.17 - 0.19 x 0.13 - 0.15; cirrus 
sac, 0.39 - 0.52 x 0.03 - 0.05; vesicula seminalis, 0.10 - 0.13 x 0.03 
- 0.05; pars prostatica, 0.04 - 0.08 x 0.11 - 0.13; ejaculatory duct, 
0.07 - 0.10 x 0.02 - 0.03; receptaculum seminis, 0.05 x 0.03; egg, 



0.02 - 0.03 x 0.02 - 0.03 (All measurements were taken in mm.) 


DISCUSSION 


So far, only 2 species of the genus Qudhia Gupta, 1955, 




fossiiis and O. hardavaSi Kumar and Agarwal, 1980 from the 

T 

instestine of Mvstus vittatus , are known. 

The present from differs from O. ho raj and O. hardayaH 
in the ratio of suckers, extension of vitelline follicles, position of 
gonads and genital pore and also in the extension of cuticular spines. 

The name of new species is given in the honour of Prof. M. 
S. Kanungo, a reputed Zoologist and present Head of the 
Department of Zoology, Banaras Hindu University. 








Key to the Species of the genus Oudhia Gupta, 1955. 


1. Oesophagus short 


: 2 


Oesophagus long 


2. Testes lie obliquely, genital 
pore at pre-pharynx zone 


O. bora! Gupta, 1955 


3. Testes tendem, genital pore 
at pore at pharyngeal zone 


Q. hardavali 

Kumar and Agrawal, 1980 


Testes tandem, genital pore 
at the middle level of oral 
sucker 


: O. betawai n.sp. 


n, 

fill 




OndMa feetwEl B e sp 0 


A. Ventral view 

B. Cirrus sac enlarged (drawn from live specimen) 

C. Ovary and ootype enlarged (drawn from live specimen) 

D. Eggs enlarged 




(Fig. A, B s C, D) 


Locality 


No. of Fishes Examined 


No. of Fishes Infected 


: Hetteropneustes fossils 
(BS.) 

: Fish Market, Hamirpur, U.P. 




■ 


Location 


No. of Specimens Collected 


DESCRIPTION 


Intestine 


2 + 4 + 3 + 2 = 11 


Body smooth, elongated, with blunt anterior and posterior 
ends. Oral sucker sub-terminal circular. Ventral sucker pre-equatorial, 
sub-spherical, smaller than oral sucker. Pre-pharynx absent. Pharnyx 
globular, muscular. Oesophagus, short. Intestinal caeca reaching 
upto posterior end of the body. Tests oval or sub-spherical, tandem, 
post-equatorial, more or less equal in size. Cirrus sac located 
anteriorly to ventral sucker, later half covered by left intestinal 
caecum, slightly curved, encloses a saccular vesicula seminalis, a 
short pars prostatica surrounded with numerous. prostate gland cells 
and a long narrow ejaculatory duct. Ovary oval, pre-equatorial on 




m 
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and a long narrow ejaculatory duct. Ovary oval, pre-equatorial on 


right latero-posterior position of ventral sucker. Receptacuium 
seminis oval or pear shaped situated a little posterior to ovary. Uterus 


limited extends not beyond the level of anterior testis, finally opening 


through a metraterm at genital pore. Shell glands numerous, 
surround the ootype. Laurer's canal not visible. Egg oval, yellow, 
operculated. Genital pore extracaecal on left side. Vitelline follicles 
on two lateral sides, extend from posterior end of ventral sucker up 
to a little anterior to hind end of body. Two vitelline ducts unite to 
form a yolk reservoir which opens at ootype through a common 
vitelline duct. Excretory bladder tubular, enlogated, excretory pore 


at hind end of body. 


Body lengthm 1.97 - 2.53; width 0.45 - 0.61; oral sucker, 


0.26-0.27 x 0.24 - 0.27; ventrai sucker, 0.16 - 0.21 x 0.16 - 0.21 


pharynx 0.06 - 0.10 x 0.08; oesophagus, 0.09 - 0.10 x 0.05 - 0.06 
anterior testis, 0.17 - 0.20 x 0.16 - 0.24; posterior testis, 0.17 - 0.21 
x 0.21 - 0.26; cirrus sac, 0.20 - 0.24 x 0.06 - 0.09, ovary, 0.10 - 0.1 


x 0.09 - 0.13; receptacuium seminis, 0.13 x 0.09 - 0.16; egg, 0.05 


0.06 x 0.10 - 0.13. (All measurement were taken in mm.) 










DISCUSSION 


The genus Neopodocotyie was established by Dayal 
(1944), in a note, with N. indica as type species from the intestine 
of Callichorous bimaculafeus. In 1950, he published the detailed 
account of this species. Yamaguti (1958), regarded Neopodocotyie 


as a sub-genus of 


tin, 1845) Odhner, 1905 and 


placed it under the sub-family Aliocreadinae Looss, 1902 of the 
family Allocreadidae (Looss, 1902) Stossich, 1903 but IVIehra, 1966 


considered 


a genus and placed it under sub- 


family Plagioporinae Manter, 1947 of the family Opecoeliadae Ozaki, 
1925, Orutcgard (1966) reviewed the species of Podocotyle and 
rearranged them in five genera. Yamaguti (1971) included under 
the genus Podocotyle, five sub-genera viz. Podocotyle (Dujardin, 
1845) Odhner, 1905; Neopodocoty ie (Dayal, 1944); 
Apopodocotvle (Pritchard, 1966); Neopodocotyloides (Pritchar, 
1966) and Pedunculotrema (Fishchthal and Thomas, 1970). Rai 
(1971) and Pandey (1975) also supported Pritchard's view and 
considered Neopodocotyie as a genus. Perhaps the later author 
was not aware of the view of Yamaguti (1971). 
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Since the position of uterus in between ovary and anterior 
testis appears to be a character of sub-generic importance, 
therefore, the writer agrees with Yamaguti (1971) and regard 
Neopodocotvle as a sub-genus of Podocotvie. 

So far 8 species of the sub-genus Neopodocotyle are 
known viz. N. indicia Dayal, 1944 from Callichrous bimaculatus; 
N. spioipora Sircar and Sinha, 1 969 from Rita rita; N, mehrai Rai, 
1971 from Barbus sarana and B. sophore; N, bailiaensis Pandey, 
1975 from Labeo caibasu: N. davali Pandey, 1975 from Barbus 
sarama: N. qorakhpurensis Agarwal and Kumar, 1978 from 
Amphipnous cuchia, N. chauhani Agrawal, 1980 from Puntius 
sarana and N. matatilaensis Agrawal, 1980 from Puntius 
sophore. 

The present from chiefly differs from all the above stated 
species in having oral sucker larger than the ventral sucker and in 
the position of ovary and genital pore. It further differs from N. indica, 
N. mehrai. N. balliaensis. M. qorakhpurensis. N. chauhani and 


N. matailaensis in the position of cirrus sac. It also differs from NL 







spinopora in not having circlet of spines at genital pore and from 
N. d avali in the ratio of testes. 


Therefore, on the basis of oral sucker larger than ventral 
sucker, para-cetabular ovary, position of cirrus sac and extra caecal 
genital pore, the present species is considered as a new species. 


The name of the new species is given after the locality of 


the host. 
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Key to the Species of the sub-genus W@opodoc< 

1 . Oral sucker equal to ventral 

sucker : 2 

Ora! sucker smaller than 
ventral sucker : 3 


Dayal, 1944. 


Oral sucker larger than ventral 
sucker 

Cirrus sac extending upto 
pharynx, genital pore on left 
side of pharynx 


N. chandrai n.sp. 


N. indicia Dayal, 1944 


Cirrus sac extending upto 
oesophagus, genital pore on 
right side of oesophagus 


N. balliaensSs 
Pandey, 1975 


Vitelline follicles extending 
from mid region of ventral 
sucker to hind end of body 


Vitelline follicle extending 
from posterior margin of 
ventral sucker to hind end of 
body 


4. Genital pore on left side of 


Genital pore .on left side of 
oesophagus, with circlet of 
spines 


N. spine 


Sircar and Sinha, 1969 


Genital pore in between 
oesophageal bifurcation and 
anterior end of ventral sucker, 
without circlet of spines 


N. nnehrai Rai, 1971 


Genital pore at the level of 
intestinal bifurcation or at the 
intestinal bifurcation 


Genital pore at the mid level 
of oesophageal region on the 
right lateral side of body 


N. matatiiaensis 
Agrawal , 1 980 


Pre-pharynx present 


N. gorakhpurensis 
Agarwal & Kumar, 1978 


Pre-pharynx absent 


Oesophagus long 


M. chauhani 
Agrawai, 1981 


Oesophagus short 


N. davali Pandey, 1975 



A. Dorsal view 


B. Cirrus sac enlarged (drawn from live specimen) 

C. Ovary and ootype enlarged (drawn from live specimen) 

D. Eggs enlarged 
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us n.sp. 


(Fig. A, B s C, D) 


Host 


Locality 


lo. of Fishes Examined 


No. of Fishes infected 


iiupisoma 


: Hamirpur, U.P. 


: 90 


(BS.) 


Location 


No. of Specimens Collected 


: intestine 


: 2 + 2=4 


DESCRIPTION 


at posterior end. Oral sucker terminal, oval. Ventral sucker large, 
muscular, pedunculated with two dactyles. Pre-pharynx present. 
Pharynx rounded, muscular. Oesophagus long, tubular. Intestinal 


nwaraiiiuMwwniMnmnwai 




post-equatorial, anterior testis smaller than posterior testis. Cirrus 
lacking. Vesicula seminalis lies freely in parenchyma, close to ventral 
sucker. Ovary rounded or oval, pre-testicular, equatorial. 
Receptaculum seminis rounded. Uterus intercaecal, limited between 


Egg oval, operculated, yellow. Genital pore near the intestinal 
bifurcation. Vitelline follicles extend from the level of ventral sucker 
to posterior end of the body, extensive in the posterior region. 
Excretory bladder long, tubular, excretory pore terminal. 

MEASUREMENTS 

(All measurements were taken in mm.) 

Body length, 2.60-3.91; width, 0.54 - 0.39; oral sucker, 
0.17- 0.21 x 0.18 - 0.20; ventral sucker, 0.28 - 0.39 x 0.30 - 0.41; 
dactyles, 0.08 - 0.10 x 0.04 - 0.05; pre-pharynx, 0.06 - 0.12 x 0.03 
- 0.04; pharynx, 0.04 - 0.09 x 0.03 - 0.05; oesophagus, 0.09 - 0.20 
x 0.02 - 0.05; anterior testis, 0.28 - 0.43 x 0.30 - 0.38; posterior 
testis, 0.39 - 0.52 x 0.34 - 0.42; ovary, 0.17 - 0.23 x 0.15 - 0.18; 
receptaculum seminis, 0.13 - 0.15 x 0.19 - 0.20; egg, 0.04 - 0.06 x 
0.03 - 0.04. 

DISCUSSION 

The genus DacfcvSostomum was established by woolcok 
in 1935 with the type species D. gracSEe from a marine fish Mvxus 
elonqatus from Australia. Subsequently, five more species were 
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added to this genus viz. D. viteilosum Manter, 1940 from an 
unidentified marine fish from Columbia; D, cabalieroi Martin, 1960 
from a marine fish Pseudupeneus fraterculus from Hawaii ; tX 
winteri Caballero and Caballero, 1971 from a marine fish 
Paralabrax macuiotafasdatus from Mexico; D. harishii Agrawal 
and Agarwal, 1978 and D. ihansiensis Agrawal, 1980 from a fresh 
water fish Mastacembeius armatus from Jhansi (India). 

The new species mainly differs from all other species in 
the number of dactyles on the ventral sucker and in the position of 
genital pore except D. ihansiensis. It further differs from D, qracile, 
in the extension of vitelline follicles, in having short oesophagus 
excep in D. ihansiensis and also differs from D. cabalieroi and D. 
winteri in having the stalked ventral sucker. 

The new species is named after the name of the host. 


j 
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Key to the Species of the genus DactvBostomum Woolcock, 1935. 


1 . Ventral sucker sessile 


Ventral sucker stalked 

With 4 clusters of 4 dactyles 
and 4 isolated dactyles 


With 3 small dactyles 


3. With 2 small dactyles 
With 4 dactyles 


With 3 large, round, median 
lobes, 6 papilla-like elevations 
3 on each side 


D. caballeroi. 

Martin, 1960 

D. winter! Caballero & 
Caballero, 1971 

D. ham irpu resists n.sp. 

D. harishii 

Agrawal & Agarwal, 1978 


D. vitellosum 
Manter, 1940 


With 6 dactyles 

Oesophagus small, vitelline 
follicles extend from a 
distance below the level of 
intestinal bifurcation upto 
posterior end of body 


D. qracile 
Woolcock, 193f 


Oesophagus moderately 
long, vitelline follicles extend 
from the level of intestinal 
bifurcation upto posterior end 
of body 


D. ihansiensis 
Agrawal, 1980 
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median, post-equatorial Receptaculum seminis oval, sub-median 
located in the right side of ovary. Uterus fills two-third of body, 
prominently coiled intercaecally in between ovary and ventral sucker, 
containing numerous embryonated eggs and finally opens through 
a metraterm at genital pore. Shell glands numerous, surrounding 
the ootype. Eggs oval, operculated, embryonated. Genital pore pre- 
acetabular. Vitelline follicles, thin, scattered from the anterior to 
posterior extremity of the body. Excretory bladder tubular, bifurcating 
behind posterior testis, excretory pore sub-terminal at posterior end 


of body. 


Body length, 4.11 - 7.75; width, 1.50 - 2.63; oral sucker, 
0.47 - 0.58 x 0.47 - 0.60; ventral sucker, 0.65 -0.93 x 0.60 - 0.92; 
pre-pharynx, 0.01 - 0.04 x 0.02 - 0.04; pharynx, 0.13 - 0.18 x 0.10 - 
0.17; oesophagus, 0.08 - 0.13 x 0.04 - 0.06; anterior testis, 0.27 - 
0.40 x 0.24 - 0.38; posterior testis, 0.34 x 0.48 x 0.34 - 0.39; cirrus 

Z 

sac, 0.23 - 0.54 x 0.09 - 0.23; vesicuia seminalis, 0.08 - 0.23 x 0.12 
- 0.14; pars prostatica, 0.10 - 0.14 x 0.13 - 0.15; ejaculatory duct, 


0.12 - 0.13 x 0.05 - 0.08; ovary, 0.27 - 0.48 x 0.26 - 0.49; 
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0.04 - 0.06. (All measurements were taken in mm.) 


Genus Bimdelatrema was suggested by Agrawal (1980) 
with the type species B. IbetwaS and was placed in the sub-family 
Azygiinae Luhe, 1909 of the family Azygiidae Odhner, 1911. The 
new genus was established by distinguishing it from the genus 
Azyqia Looss (1899) in having excretory arms not united anteriorly 
and from the genus Otodistomum Stafford. 1904 in having no 
genital cone or papilla in genital atrium. 


The present form chiefly differs from the other known 
species in having a short pre-pharynx, ratio of testes, in the extension 
of vitelline follicles and uterus also occupying 5 the anterior part of 


the body. 


It is therefore, regarded as a new species for which the 
name B. kalpiensis is proposed after the locality of the host. 
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Key to the Species of the genus Bundeiatrema Agrawal, 1980. 


Vitelline follicles present from 
anterior end of body upto the 
level of ovary, uterus confined 
to posterior half region of body 
testes more or less equal 


B. betwai Agrawal, 1980 


Vitelline follicles present from 
anterior end of body upto 
posterior end of body uterus 
also extens into the anterior 
portion testis smaller than 
posterior testis 


B. kaipiensis n.sp. 


Figure 



A. Dorsal view 

B. Cirrus sac enlarged (drawn from live specimen) 

C. Ovary and ootype enlarged (drawn from live specimen) 

D. Eggs enlarged 
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Faustula aammgiemsis m 

(Fig. A 5 B s C s D) 


Host 


Locality 


No. of Fishes Examined 


No. of Fishes Infected 


: Mvstus tenqar< 


Fish Market, Hamirpur 


Location 


: Intestine 


No. of Specimens Collected 


: 3 + 3 + 4=10 


DESCRIPTION 


Body elongated, smooth, with blunt anterior and posterior 
ends. Oral sucker sub-terminal, rounded. Ventral sucker equatorial, 
rounded, larger than the oral sucker. Pre-pharynx absent. Pharynx 
globular, muscular. Oesophagus short, bifurcating into two intestinal 
caeca. Caeca extending upto the posterior margin of testes. Testes 
oval, para-acetabular. Cirrus sac extends from anterior margin of 
ventral sucker to the middle of oesophagus, pyriform, encloses a 


coiled vesicula seminalis, a short pars prostatica surrounded with 


e 



post-testicular, seven lobed. Uterus arises from ootype, occupying 
whole of the post-testicular area of body. Metraterm short, opening 
at genital pore. Shell glands few, surround the ootype. Laurer's canal 
not seen. Egg oval, operculated. Genital pore median, at the middle 
of oesophagus. Vitelline follicles 6 - 7 on either sides extending 
from the level of intestinal bifurcation up to the posterior margin of 
testes, from each group of vitelline follicles arises a transvense 
duct uniting with its fellow to form common duct which opens at 
ootype. Excretory bladder V. shaped, excretory pore at the hind 
end of body. 

Body length, 1.29 - 1.60; 0.45 - 0.53; oral sucker, 0.15 - 
0.18 x 0.10 x 0.12; ventral sucker, 0.18 - 0.20 xO. 15-0. 19; pharynx, 
0.08 - 0.11 x 0.07 - 0.09; oesophagus, 0.12 x 0.14; left testis, 0.15 
-0.19x0.10-0.13; right testis, 0.17-0. 20x 0.13-0.16; cirrus sac, 
0.39 - 0.42 x 0.13-0.18; ovary, 0.23 - 0.26 x 0.15-0.17; egg, 0.03 
- 0.05 x 0.03 - 0.04. (All measurements were taken in mm.) 

DISCUSSKM 

So far 12 species of the genus Faustula Poche, 1926 are 
known - viz. F. keksooni (MacCallum, 1918) Poche, 1926 from an 


Besides these F. makundi Agarwal and Verma, 1981 and F. indica 

% 

Agarwal and Verma, 1981 from Ciupea ilisha are reported recently. 
F. Chauhani Gupta and Srivastava, 1960 has been regarded as 
synonym of F. brevichrus by Simha (1974). 

The present form comes closer to F. ciupii in the extension 
of cirrus sac from anterior end of ventral sucker to oesophageal 
region and in the position of genitaS pore but differs from it in the 
extension of vitelline follicles and in having only seven lobed ovary. 


The new species is named after the name of the host. 
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Key to the Species of the genus Faustuia Roche, 1926. 

1 . Oral sucker larger than ventral 

sucker : 2 


Oral sucker smaller than 

ventral sucker ' : 3 

2. Cirrus sac extends from 
anterior end of ventral sucker 
up to a little anterior to 
intestinal bifurcation, ovary 

deeply lobed : F. basirl Hafeezullah & 

Siddiqi 1970 


Cirrus sac extends from 
posterior end of ventral sucker 
up to anterior end, ovary 

4-lobed : F. makundi Agarwal & 

Verma, 1981 


3. Oesophagus present : 4 


Oesophagus absent 


F. Ilishii (Srivastava, 1935) 
Yamaguti, 1958 


4. Genital pore above the level 
of intestinal bifurcation or at 
oesophageal region : 5 


Genital pore at the level of 
intestinal bifurcation 


F. brevichru (Srivastava, 
1935) Yamaguti, 1958 


4. Genital pore above the level 

of intestinal bifurcation or at 
oesophageal region- ' : 5 

Genital pore at the level of 

intestinal bifurcation : F. brevichrus (Srivastava, 

1935) Yamaguti, 1958 

Genital pore below the level 
of intestinal bifurcation : 6 

5. Ovary 6-lobed, vitellaria extend 
from intestinal bifurcation up to 

hind end of testes . : F. indica Agarwal & 

Verma, 1981 


Ovary 7-lobed, vitellaria 
extend from intestinal 
bifurcation up to posterior 
margin of testes 


F. anuraaiensis n.sp. 


Ovary 9 to 10-lobed, vitellaria 
extend from intestinal 


bifurcation up to anterior 
margin of testes 

6. Testes lobed 
Testes entire 


: f. clup ii (Srivastava, 
1935) Yamaguti, 1958 

• F, aasterostei Schell, 
1973 
: 7 


7. Ovary entire 


: F. varapasiensis 

Agarwal & Kumar, 1977 


Ovary lobed 


8 


Vitellaria extend from 
oesophageal region upto 
middle of ovary 


Vitellaria extend from 
posterior half of oesophagus 
upto little posterior to ovary 


F. mandapamensis 
Simha, 1974 


Vitellaria extend from 
intestinal bifurcation upto little 
below the anterior margin of 
testes 


Kumar, 1979 


Vitellaria extend from post- 
bifurcal to middle of ventral 
sucuker 


F. keksooni 
MacCpIlam, 1918 


Ovary 5 - 6 lobed 


F. hilsai Kumar, 1979 


Ovary 8-9 lobed 


F. ganqetlcus (Srivastava 
1935) Yamaguti, 1958 


Figure 

Faustina amugagiensis n.sp. 

t 

A. Ventral view 

B. Cirrus sac enlarged (drawn from live specimen) 

C. Ovary and ootype enlarged (drawn from live specimen) 

D. Eggs enlarged 




(Fig. A , B, C, D) 



Locality 

No. of Fishes Examined 
No. of Fishes infected 
Location 

No. of Specimens Collected 

DESCRIPTIOM 

Body smooth, with narrow anterior and expanded posterior 
ends. Oral sucker oval, sub-terminal, larger than ventral sucker. 

i> 

Ventral sucker rounded, situated in anterior third of body. Pre-pharynx 
absent. Pharynx absent. Oesophagus short. Intestinal caeca broad, 
terminate a little infront of the hind end. Testes larger small than 
ovary, irregular, intercaeca!, tandem obliquely one behind the other. 
Cirrus sac absent. Vesicula seminalis free in parenchyma, opens 
into a small vesicular pouch into which uterus also opens. Ovary 
oval, situated on the left side of the vitelline gland. The uterus arises 
from the posterior side of ootype between the vitelline ducts, runs 


Fish market, Rath, Hamirpur, 
U.P. 

84 

2 

Intestine 

1 + 1=2 


I 


backward, fills up nearly all the space of the body posterior to vitelline 
gland, forming numerous coild, anteriorly runs dorsal to the ventral 
sucker to open into the small circular genital pouch which opens 
outside at the genital pore. Egg oval, with a thin light brown shell. 
Genital pore lies between intestinal bifurcation and the ventral sucker. 
The vitelline gland consists of two iobed follicles lying at some 
distance behind the acetabulum, symmetrically one on either side 
of the ootype, intercaeca! in position. Excretory bladder tubular, 
excretory pore terminal. 

Body length, 4.81 - 5.52; width, 3.15 - 3.69; oral sucker, 
0.46 - 0.49 x 0.26 - 0.29; ventral sucker, 0.31 - 0.34 x 0.30 - 0.32; 
oesophagus, 0.40 - 0.45 x 0.08 - 0.10; vesicula seminalis, 0.21 - 
0.24 x 0.05 - 0.06; ovary, 0.42 - 0.45 x 0.31 - 0.35; egg, 0.018 - 
0.019 x 0.011 - 0.012 (All measurements were taken in mm.) 

DISCUSSION 

The present from belongs to PhvHodistomum vittatusi 
Gupta, 1953 but slightly differs in the size of oesophagus and testes 
being larger than ovary. These are considered as individual variable 
features. This is also being recorded from Rath, Hamirpur. 
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Orientocreadmm foatraclaoides Tubangui , 1931 

(Fig. A, B s C, D) 

Host : WalBaqo bleekeri (Linn.) 

Locality : River, Yamuna, Hamirpur, U.P. 

No. of Fishes Examined : 43 

No. of Fishes Infected : 3 

No. of Specimens Collected : 3 + 3 + 4 = 10 

DESCRIPTION 

Body elongated, smooth or spinose, with rounded anterior 
and blunt posterior ends. Ora! sucker sub-terminal, spherical. Ventral 
sucker pre-equatorial, rounded, more or less equal to oral sucker. 
Pre-pharynx prominent. Pharynx oval, muscular. Oesophagus very 
short. Intestinal caeca reaching up to hind end of the body. Testes 
oval or rounded, post-equatorial, more or less equal in size. Cirrus 
sac lies on right side of ventral sucker, extending from anterior 
margin of ovary up to front of ventral sucker, elongated, encloses a 
saccular vesicula seminalis interna followed by a pars prostatica 
surrounded with numerous prostate gland cells and a long 
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ejaculatory duct. A vesicula seminalis externa extends up to anterior 
margin of ovary. Ovary oval, equatorial. Uterus extends in whole 
hind body, opends at genital pore by metraternru Shell glands few in 
number, surround the ootype. Laurer's canal present. Egg oval, 
yellow, operculated. Genital pore sub-median, pre-acetabular. 
Vitelline follicles extend from the anterior margin of ovary up to hind 
end of body, two vitelline ducts unite to form a yolk reservoir to 
opens at ootype by a common vitelline duct. Excretory bladder 
tubular, excretory pore lies at posterior end. 


Body length, 1.95 - 2.42; width, 0.45 - 0.49; oral sucker, 
0.19 - 0.23 x 0.18 - 0.22; ventral sucker, 0.19 - 0.23 x 0.18 - 0.23; 
pre-pharynx, 0.04 - 0.06 x 0.07 - 0.08; pharynx, 0.09 -0.12 x 0.07 - 
0.10; oesophagus, 0.07 - 0.08 x 0.06 - 0.07; anterior testis, 0.19 - 
0.22; cirrus sac, 0.40 - 0.42 x 0.06 - 0.08; vesicula seminalis interna, 
0.08 - 0.15 x 0.05 - 0.07; vesicula seminalis externa, 0.10 - 0.13 x 
0.33 - 0.35; ovary, 0.12 - 0.16 x 0.11 - 0.14; egg, 0.027 - 0.033 x 
0.013 - 0.018. (All measurements were taken in mm.) 


DISCUSSION 



The present form belongs to Qrientoereadinm 
batrachoides , 1931. Earlier workers viz. Beverly - Burton (1962), 
Fischthal and Kuntz(1963), Agrawal (1963) and Pandey (1971) have 
also recorded this species from different fishes’. This is first record 
of Qrientoereadiuro batrachoides , from Hamirpur, Uttar Pradesh. 




Figmre 

3 33 a 33 3 .::3 '- r ng ;ui 1931 

A. Ventral view 

B. Cirrus sac enlarged (drawn from live specimen) 

C. Ovary and ootype enlarged (drawn from live specimen) 

D. Eggs enlarged 
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Genarchopslg gzmgalaigisg Sawsstava (1933) 


Host 


Locality 

No. of Fishes Collected 


No. of Fishes Infected 


Location 


No. of Specimens Collected 


: M\ 


: Pond at Rohta (Jalaun) 


: 180 


: Intestine 


;. 1 + 2 + 2 + 1=6 



DESCRIPTION 


Body small oval, 0.98 - 3.32 x 0.49 - 0.86 with maximum 
breadth at acetabula zone. Oral sucker oval, subterminal, 0.13-0.33 
x 0.19 - 0.37. Pharynx oval; 0.08 - 0.2 x 0.07 - 0.10. Oesophagus 


small. 


Testes symmetrical, postacetabular, oval, overlapping 
intestinal caeca, measuring 0.11 - 0.21 x 0.09 - 0.09 - 0.13 and 
0.11 - 0.20 x 0.08 - 0.17 respectively. Cirrus sac absent. 


Ovary small, spherical, median, post-testicular, lying in the 


hind part of body, anterior to vitelline follicles, 0.067 - 0.22 x 0.087 




extending posteriorly upto vitelline zone which continues anteriorly 
as matraterm and opens into pars prostatica. Eggs yellowish oval, 
0.021 - 0.037 x 0.011 - 0.015 with a fiiament on one side. Vitellaria 
two, compact, oval glands one on either side in posterior most part 
of the body. 

Excretory bladder Y-shapped with arms anastomosing 
dorsal to oral sucker. 

M8OTSSICM 

Chauhan (1953) in the comprehensive work on the family 
Hemniuridae maintained the genera Progonus and Ophiocorchis 
synonyms of the genus (ienarches and transferred their species 
under it. Yamaguti (1958) synonymised the genus Ophiocorchis 
Srivastava, 1933 (Progonus Looss, 1899, Preoccupied; 
Genarches Looss, 1902 Preoccupied) with Genarchopsis Ozaki, 
1925. 


Srivastava (1933) described Ophiocorchis singulars 
from the intetine of Channa marulius at Allahabad. Gupta (1951) 
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collected some specimens from (hanna punetatus at Lucknow and 
Saharanpur, UP. and referred them to as nw species O^hiocgrchis 
Indicum . Chauhan (1954) remarked that the differences 
enumerated by Gupta do not merit the establishment of a new 
species and the two species should be considered indentical. 


The present speciments have been collected from Wallago 


Bleckkeri from a pond at Rahta, in district Jalaun (U.P.)and combine 
the characters of both the species. Thus, it is evident that O. indicum 
is conspecific with O. singulars as suspected by Chauhan (1954). 


The present collection, however, forms a new locality recorded. 




■ 


(in); 


Host 


Locality 

No. of Fishes Collected 


No. of Fishes Infected 


Location 


No. of Specimens Collected 


Rita rita 


: Pond at Shahpur (Banda) 
: 198 


: Intestine 


: 1 + 1=2 


DESCRIPTION 


Body elliptical with both extremities rounded and measuring 
3.6 - 4.89 x 1.07 - 1.9. Maximum breadth in acetabular zone. Oral 
sucker oval, subterminal 0.32 - 0.36 x 0.39 - 0.44. Pharynx oval, 
0.17 - 0.4 x 0.17 - 0.20. Acetabulum large, spherical, equatorial, 


0.79 - 0.85 x 0.79 - 0.87. 


Testes oval, postacetabular, almost at the same leval, right 
measuring 0.25 - 0.31 x 0.45 - 0.47 arid left 0.35 - 0.36 x 0.44 - 
0.45 respectively. The cirrus sac absent. Vesicula seminalis well 
developed, long, cylindrical, postbifurcal, lying free in parenchyma 
which continues into oval, compact pars prostatica surrounded by 
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prostate gland cells. Terminal part of pars prostatica joins with 
metraterm to form hermaphroditic duct. Genital pore submedian in 
level with pharynx. 


Overy oval, post-testicular, 0.16 - 0.30 x 0.4 - 0.38 lying 
just below right testis. Shel Ig land complex postovarian. 
Receptaculum seminis uterinum present. Metraterm well developed, 
muscular, receiving pars prostatica at its distal end. Eggs with 
filament on one side. Vitellaria two lobed glands partly overlapping 
the intestinal caeca, lying in hind part of body. 


Excretory bladder Y-shaped with the arms anastomosing 


dorsal to oral sucker. 


DISCUSSION 


Srivastava (1933) described the type species Progonus 
lobata (Srivastava, 1933) from the stomach of Channa straitus 
from Lucknow. Gupta (1951) described Genarchopsis faruguis 
from the intestine of Mastacemhelus armatus which is considered 


as synonym of this species in the light of the variations observed. 


G. malanosticus Dwivedi, 1965 and G. cuchial Kakaji, 1969 are 
considered co-specific with P. Sobata as the characters used by 
them to differentiate their new species fall within the limit of variations. 


The present specimens have been collected from Rita rita 
from, the pond of shahpur Banda, The present collection, forms a 
new locality recorded. 
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Host 


Locality 


>cf®adiiam betnaensis 

’• Heteropneustes f 


No. of Fishes Examined 
No. of Fishes Infected 


Location 


No. of Specimens Collected 


: Betwa (Jhansi) 


: 170 


Intestine & Gall Bladder 


: 4 + 5 + 2 + 4=15 


Body spionose, small, elongated measures 1.6 - 1.9 x 0.27 
- 0.37. Maximum width being in pre-equatorial region. Oral sucker 
sub-terminal, rounded 0.10-0.13x0.12-0.13. Prepharynx present, 
measures 0.02 - 0.05 in length. Pharynx spherical, muscular, 
measures 0.09 - 0.11 x 0.010 - 0.12. Oesophagus very small or 
absent. Intestinal caecae terminate at posterior extremity. 
Acetabulumn spherical, pre-equatorial, 0.14 - 0.18 




Tested sub-median, transversely elongated, tandem, 
posteequatorial, oval with entire margin, measures 0.12 - 0.17 x 
0.07 x 0.07 - 012 and 0.13 - 0.19 x 0.07 - 0.12 respectively. Cirrus 




sac large, crescent shaped, 0.22 - 0.33 in length situated to the 
right of the acetabulum enclosing pear shaped vesicula seminalis, 
well developed pars prostatica, long, spined ejaculatory duct and 
pretrucible cirrus. Well developed coilea vesicula seminalis externa 
situated in between acetabulum and ovary. Genital pore 
preacetabular, submedian. 

Ovary median, posteguatorial, transversly elongated, 
situated midway between acetabulum and anterior testis, oval, 0.08 
-0.11 x 0.06 - 0.09. Shellgland complex posterolateral to ovary. 
Receptaculum seminis absent. The Laurer's canal present uterus 
very extensive, occupying the whole postacetabular space with 
descending and ascending coils. Vitellaria consists of large number 
of follicles, extending from posterior border of acetabulum to 
posterior end of the body. Eggs numerous, yellow, oval, 
operaculated, 0.023 - 0.034 x 0.011 - 0.016 mm in size. 

DISCUSSIQM 

The present species combined the characters of 
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Oiientocreadium indie um as well as O. pseudohagri but has 
its own distintive features. It differs from the both in having small 
body, transversely elongated ovary and testes, very small 
oesophagus, eggs rounded or oval. 


Thus the present from differs from all other species. It is, 
therefore, regarded as a new species and thus a new form 
Orientocreadium betwaensss has been added by the author in 
the present work. 



VULUl £-0 




Orientocreadmna ps©iai®feagri Yamguti, 1934 


Host 


Locality 


No. of Fishes Examined 
No. of Fishes Infected 


ropneustes fossils 


Betwa 


: 160 


Location 


No. of Specimens Collected 


: Intestine 


2 + 3 + 2 = 7 


DESCRIPTION 


Body spindle shaped, spinose with rounded anterior end 
and bluntly tapering posterior extremity, measures 2.8 -3.10x 0.53 

- 0.55. Oral sucker is simple, subterminal, oval, 0.12 - 0.14 x 0.14 - 
0.17. prepharynx is short. Pharynx comparatively large, oval, 0.038 

- 0.09 x 0.13 - 0.14 Oesophagus long, measures 0.33 - 0.39. 
Intestinal caecae long and reach nearly upto posterior extremity of 
body. Acetabulum spherical, pre-equatoriai 0.16 - 0.18. 


Tests postequatorial, entire, oval or spherical, subequal or 
equal, tandem and measuring 0.17 - 0.20 x 0.19 - 0.21 and 0.18 - 
0.20. The vesicula seminalis externa and vesicula seminalis interna 


are present. Vesicula seminalis externa occupies expanded basal 


part of the cirrus pouch and is elongated and oval in shape; vesicuia 
seminalis interna is short, retort shaped, lies infront of ovary. The 
cirrus pouch is crescent shaped, running close to acetabulum on its 
right side. Opening into genital atrium Genital pore is preacetabular, 
submedian and postbifurcal. 

Ovary is pretesticular, round to oval, median, lies between 
acetabulum and anterior testis and measures 0.16-0.17. Sheilgland 
complex behind the ovary. Uterus extends upto hind end of the body. 
Eggs numerous, oval, yellow, 0.020 - 0.026 x 0.005 - 0.008. Vitelline 
follicles extend from the mid acetabular region upto the hind end of 
body beyond the post-testicular region. 

Excretory bladder is wide with terminal excretory pore. 

discussion 

Tubangui (1931) created the genus Orientocreadium as 
and placed it under the family ailocreadiidae and later (1933) under 
the subfamily Allocreadiinae McMullen (1937) erected the family 


Macroderoidae which was accepted by La Rue (1957) and Mehra 
(1966). 

Yamaguti (1958) created the subfamily Orientocreadiinae 
to include the genera Orientocreadium and Macrotrema under 
the family Allocreadiidae. In the present work the family 
Allocreadiidae has been accepted. 

Yamaguti (1958) has described 12 species under the genus 
Orientocreadium The present specimens compare well with 
Orientocreadium pseudobagri Yamaguti, 1934, except some 
minor individual variations like oval oral sucker, small prepharynx, 
long oesophagus and extension of vitellaria halfway between the 
caudal testis and posterior tip of the body and cirrus pouch on the 
right side of acetabulum instead of overlaping it. These variations 
may be considered as individual variations, so the present specimens 
are referred to as O. pseudobagri Yamaguti, 1934. 

This is the first new locality record of this species. 


Host 


Orientojgreadium indieiam Fandey 


Locality 

No. of Fishes Examined 
No. of Fishes Infected 
Location 

No. of Specimens Collected 


Mystus bleekeri 
Ralhai (Jhansi) 

87 

2 

intestine 
3 + 2=5 


DESCRIPTION 


Body small, elongated, spinose with rounded anterior and 
bluntly tapering posterior extremities, measuring 1.2 - 2.5 x 0.24 - 
0.34, maximum width being in preequatorial region. Oral sucker 
spherical, subterminal, 0.08 - 0.13 x 0.10 - 0.13. Well developed 
prepharynx is present, 0.05 - 0.09 in length, followed by muscular 
pharynx 0.08 -0.10x0.09-0.11. Oesophagus very small. Intestinal 
caecae long, reaching upto posterior end. Acetabulum spherical, 


pre-equatorial, almost equal to oral sucker, measuring 0.13 - 0.19. 


Tests median, post-equatorial with entire margin, measures 
0.14-0.19 x 0.09 - 0.14 and 0.15 - 0.21 x 0.09 x 0.09 - 0.14 









Locality 

No. of Fishes Examined 
No. of Fishes Infected 


Location 


No. of Specimens Collected 


Mvstus bleekeri 


Ralhai (Jhansi) 


: 87 


: intestine 


: 3+2=5 


DESCRIPTION 


Body small, elongated, spinose with rounded anterior and 
bluntly tapering posterior extremities, measuring 1.2 - 2.5 x 0.24 - 
0.34, maximum width being in preequatorial region. Oral sucker 
spherical, subterminal, 0.08 - 0.13 x 0.10 - 0.13. Well developed 
prepharynx is present, 0.05 - 0.09 in length, followed by muscular 
pharynx 0.08-0.10x0.09-0.11. Oesophagus very small. Intestinal 
caecae long, reaching upto posterior end. Acetabulum spherical, 
pre-equatorial, almost equal to oral sucker, measuring 0.13 - 0.19. 


Tests median, post-equatorial with entire margin, measures 
0.14-0.19 x 0.09 - 0.14 and 0.15 - 0.21 x 0.09 x 0.09 - 0.14 
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respectively. Cirrus Sac large, spined, crescent shaped to the right 
of acetabulum, 0.24-0.32 in length, enclosing pear shaped vesicula 
seminalis externa in between ovary and acetabulum is present. 
Genital pore submedian, preacetabular. 


Ovary median or submedian, postequatoriai, situated 
midway between acetabulum and anterior testis, spherical, 0.09 - 
0.12 x 0.06 - 0.10. Receptaculum seminis is absent, Laurer's canal 
is present. Uterus extensive, occupying the whole postacetabular 
space, terminating in metraterm, opening in genital atrium. Viteilaria 
exten from the anterior border of ovary to posterior end of the body, 
where the follicles of the two sides meet. Eggs numerous, oval, 
operculate, yellow 0.030 - 0.36 x 0.010 - 0.017. 


Excretory bladder extending upto posterior margin of 
testes, excretory pore terminal. 


WSCUSSIOM 


Pande (1934) described the new species 


from the intestine of Rita buchanani 
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from river Gomati at Jaunpur, Uttar Pradesh. This specis differed 
from type species O. batrachoides Tubangui, 1931 by the 
presence of spined cirrus and metraterm, spherical ovary instead 
of oval, maximum width in pre-equatorial region, vitellaria extending 
from posterior margin of acetabulum of posterior end of body where 
the follicles of two sides meet without forming lattice. 


Yamaguti (1954, 1958), Saksena (1958, 1960), Gupta 
(1961) and Khalil (1961) accepted it as a valid species. Fischthal 
and Kuntz (1963) also accepted 0. indicum as a valid species, 
characterised by the presence of spined cirrus and metraterm, the 
characters lacking in O. batrachoides and completely overlooked 
by Beverley - Burtan. Thus O. indicum is a valid species. 


The present material forms new host and locality record. 
For the first time the specimen has been recorded from a number 
of the fish Wallago bleekeri. 
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Host 


Rita rita 


Locality : Ponds of Nandpura 

(Hamirpur) 

No. of Fishes Examined : 1 80 

No. of Fishes Infected : 4 

Location - : intestine 

No. of Specimens Collected : 2 + 2 + 2 + 2 = 8 

DESCRIPTION 

The body is small fusiform, aspinose, muscular and 
measures 1.26 - 2.62 x 0.47 - 0.89. The oral sucker is subterminal, 
cuplike and measures 0.32 - 0.40 x 0.32 - 0.50. Acetabulum is 
large, postequatorial, well developed, muscular, almost spherical, 
measuring 0.60 - 0.87 x 0.61 - 0.87. The prepharynx is absent. 
Pharynx present, small and measures 0.11 - 0.13 x 0.02 - 0.19. 
Oesophagus absent, intestinal caecae long and sinuous, extending 
upto posterior margin of body where they unite. 

Testes oval, postacetabular, slightly obliquely tandem, 
sxtracaecal and anterior testis measures 0.24 - 0.37 x 0.17 - 0.28 
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and posterior testis 0.24 - 0.37 x 0.17 - 0.33, respectively. The 
cirrus sac absent. Pars prostatica is tubular and convoluted. The 
ejaculatory duct is short and opens along with metraterm into a short 


hermaphroditic duct. 


Ovary small, postacetabular, intercaecal, spherical, situated 
almost at the level of posterior testis and measuring 0.15 - 0.23 x 
0.12 - 0.33. The uterine coils are intercaecal, extending posteriorly 
upto the hind border of the testes. The left vitelline follicles measure 
0.12 - 0.33 x 0.9 0.42, while right follicles measures 0.18 - 0.52 x 
0.07 - 0.28. The genital pore just below pharynx near the intestinal 


bifurcation. 


DISCUSSION 


Looss (1899) erected the genus Progonus for Mullen 
levinsen, 1881. He (1902) renamed it as Genarches thinking the 
name Progonus as preoccupied by the insect genus Pronona! 
Berg. 1886. Fuhmann (1904, 1928). Odhner (1905) considered 


Progonus as valid. Ozaki (1925) proposed a new g 


enus 


Genarchopsis to accomodate his new species G. goppo. 
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Srivastava, H.D. (1933) while accepting the name Progonus valid, 
considered the genus Genarchopsis as synonym of the former. 
He also erected a new genus Ophiocorchis to accommodate his 
new species O. labatum. Yamaguti (1958, 1971) considered the 
genera progonus Genarches, Ophiocorchis as congeniric with 
Genarchopsis. The former two being, in his opinion, preoccupied. 
This arrangement is more or less being followed by the subsequent 
workers. Rai (1971) made a detailed study of various Indian species 
related to the genus Ophiocorchis and Genarches and came to 
the conclusion that all Indian species are synonyms of G. goppo 


Ozaki, 1925. He, however, did not deal with the question of the 
validity of the genus Progonus. Srivastava, H.D. and Shahai (1978) 
tried to revalidate the genus Ophiocorchis. The genus Progonus 
is not preoccupied as generally believed. According to Article 56 of 
International Rules of Zoological Nomeclature, the genera 
Genarchopsis, and Ophiocorchis have, therefore, been related 
to the genus Progonus. 



The termatode under discussion has been compared with 




the valid species of genus Genarchopsis Ozaki. 1925 namely G. 
ovacaudatum, G. piscicola and G. dasus. It differs from G. 
ovacaudatum in the length and maximum width of the body size of 
ovary, ratio of suckers and extension of uterine coils. It also differed 
from G. dasu (Gupta, 1951) in the length and maximum width of 
body length and width of oral sucker ratio of suckers and 


measurement of vesicula seminalis. 


However, the worm approaches more closely to G. 
piscicola Srivastava, 1933 in the extension of uterine coils and 
principal body measurement, except for the differences in the length 
of the body, the ratio of suckers and the nature of the uterine coils. 
These variations are minor ones and do not suggest the proposition 






Genarchopsis piscicola Srivastava, 1933. 






n« eutocreadmm foatmelioides^ Tubaaigui 1931 


Host 


Locality 


No. of fish examined 


No. of infected 


Location 


istes fossils 


: Pond of Ralhia (Jhansi), Yamuna 


: 42 


: Intestine 


No. of Specinum Collected : 3 + 3 + 4 = 10 
Description : 

The body is spinose, elongated, spindle shaped, with 
rounded anterior and blunt posterior end, measure 1.586 x 0. 32. 
The maximum breath is at the level of anterior testis. Oral sucker is 
subtermina, rounded and measures 0.14 x 0.15. Acetabulum is 
submedian, rounded and measures 0.14 x 0.15 roughly equal to 
the oral sucker. Prepharynx is large, measures 0.017 x 0.045. 
Pharynx is well development, measures 0.078 x 0.082. Oesophagus 
is very small. Intestinal caescae are simple, long, terminating at 

posterior extremity. 

The testes are rounded, entire, sub-equal, tandom, 

. n ,0 n y 0 028 0 0.25 Cirrus sac is 
postequatorial, measuring 0.13 - O.lo x . 




long, curved, lying lateral to acetabulum and extends well behind it. 
It contians a vesicula seminalis interna, pars-prostatica and cirrus. 
Vesicula seminalis externa is long, saccular. Male and female genital 
opening are seprate, precetabular and median. 

Overy in oval, pretesticular, equatorial, intercaecal, lying 
between acetabulum and anterior testis and measures 0.12 x 0.26 
Receptaculum seminis is present. Vitelline follicles extend from the 
level of ovary upto hind end of the body. In post-testifcular region, 
the follicles of two sides merge together. Eggs numerous, oval and 
measures 0.18 x 0.011. 

Excretory bladder is tublar with terminal excretory pore. 


Discussion : 

The genus Orieniocreadium was established by Tubangui 
in 1931 to include Orieniocreadium batrachoides, parasitic in 
Clarias batrachus (Linn.). In 1934, Yamaguti added 
Orientocreadium indicum from Rita' huchanani and 
Orientocreadium Pseudobagri from Pseudobagri 
aurantiacus. He considered the genera Ganda Chatterji, 1933; 
Neoganada Dayal, 1983 as synonymous with the genus 
Orientocreadium and also transferred their species under it. 

The type species Orientocreadium batrachoides 


I 

Tuhangi has been described in details by many workers with little 
variations. These include Beverley - Button (1962) from Clarias 
mossambicus and Clarias mellandia , Fishthal and Kuntz (1963), 
Kakaji (1969) from Rita rita\ Pandey (1971) from Ophiocephalus 
punctatis and Jain and Chandra (1977) from Channa punctatus. 

Yamaguti (1958) has described twelve species under the 
genus Orientocreadium . Orientocreadium ottoi has been 
considered a synonym of Q. batrachoides Tubangui, 1931. 

This species has not been described from this locality, it is 
recorded herein. 
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Allocreadmm handiai Fasadey ? 1937 


No. of Fish examined 
No. of Fish infected 


CSiipisama qorua 
Betwa (Jhansi) , 
258 


Location 


No. of specinum 


intestine 


collected : 2 + 2-4 


DESCRIPTION : 

Body small to large, asinpose, elongated with rounded 

anterior and posterior extremities, measures 0.75 - 2.8 x =0-28 » - 

0.53 Ora, sucKer subterminal, spherical, measure 0.15 - 0 ^ 

■ 0.24 Prepharynx absent. Pharynx oval, muscular, 

0 05 - 0 09 in size. Oesophagus moderately long, 

Intestinal bifurcation between pharynx and genital P« - -eca 

extend a little anterior to posterior extremity overlapped by vM • 

, olior that 0 raS sucker, pre-equatorial, 
Acetabiulum spherical, smaller tha 

measurees 0.07 - 0.15 in diameter. 

Testes obliquely tandem, median, spherical or oval, I 
postacetabular, intercaecal, Anterior testis smaller than pos e 
testis and measures^*^^^ 



measures 0.078 - 0.25 x 0.C5 - 0.24. Cirrus sac oval to club shaped, 
situated in between intestinal bifurcation and acetabulum, measures 
0.08 - 0.18 x 0.03 - 0.11 . Vesicula seminalis bipartite. 

Ovary small, oval, submedian or median, attached to 
acetabulum, measures, 0.05 - 0.17 x 0.04 - 0.10. Receptaculum 
seminis and Laurer's canal present. Shell gland complex large, 
uterus prestesticular. Vitellaria consits of large number of follicles 
extendin from posterior body and alomost confluent in post-testiculur 
region. 

Excretory bladder tubular extending upto posterior border 
of posterior testis. Eggss large, yellow, oval embryonated, filamented 
and measures 0.07 - 0.10 x 0.03 - 0.05. 

Discussion : 

This species has been described by Pande (1937) from 
the intestine of Channa punctatus from Handia, Allahabad and 
Halwani. Kaw (1950) recorded this species from some other 
verterbrates. Coil and Kuntz (1960) described it from intestine of 
Channa punctatus 

from Dacca (Bangla Desh). 

Elight species have been described under the genus 
Allocreadium Looss, 1 902 from India These include - A. 



annundaSei .Southwell, 1913, A. handiai Pandey, 1937; A. Kosia 
Pande, 1938; A . schizothoracis Pande, 1938; A. nemachilus 
Kaw, i960. 

A. thapari Gupta, 1950; A. mehrai Gupta, 1950; A mehrai Gupta, 
4 kamalai Gupta, 1956. A, thapari Gupta, 1956; 4. ophiocephali 
Srivastava, 1980 and A. mukundi Gupta, 1963. Mehra (1956) 
considered A . thapari and A. ophiocephali conspecific with 
A. handiai. 

From the study of these specimens it is.observed that there 
is variation in the shape of the body (small and oval or large and 
elongated), in the size of two suckers, the position of testes (varying 
from very close to acetabulum to midway between acetabulum and 
hind end of the body), the position of ovary post acetabular or lateral 
to posterior half of the acetabulum and in the anterior extension of 
vitellaria half upto acetabuium or posterior to it. Ail these have ben 
considered to be individual variations and the specimens are referred 
to as Ailocreadium handiai Pande, 1937. 

This species have been recorded for the first time from a 
number of fresh water fishes - Oiarias batrachus (Linn.), 
Heteropneustes fossilis (Bl.), Channa punctatus (Bl.) and 
Channa striatus (Bl.) procured from Betwa river in district Jhansi, 
thus it forms multiple host and new locality record. 







p fryHWistomiun tripathi Motpeani & Srivastava, 1961 


fivstus tengara 


Patoda lake (Lalitpur) 


No. of Fish Collected 
No. of Fish Inteeted 


Location 


No. of Speinen Collected 


70 


intestine 


2 + 2 + 4 + 3 + 1 ~ 12 


nreseMPTION : 

The body is aspinose, flask shaped divisible into a narrow 
tubular fore body and a foliate hind body with wavy margin and 
measure 1 .63 x 2.31 mm in length and maximum width. 0.75 x 1 .21 
mm just behind the posterior margin of acetabulum. Oral sucker is 
terminal, rounded, measures 0.208 - 0.320 - 0.210 - 0.318 in size, 

Acetabulum is larger than oral sucker, mtercaecal, circula 

n OQQ a ooq x o 241 - 0.380 in size. Prepharynx and 
measures 0.298 - 0.380 x u.z 

.. ilth Hirpctlv leads in to oesophagus, 
pharynx are absent. Mouth d Y 

ir . p 0 14 9 . 0.715 in length and 

Oesophagus is tubler, meas 
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bifurcates into two simple, unbranched intestinal caeca, which extend 
upto hind region of body. 

The testes are two in number, deeply lobed, intercaecal, 
postequatorial, obliquely tandem, placed in the expaned part of the 
body. They are more or less equal and measures 0.216 x 0.242 in 
Size. Cirrus saois absent. Seminal vesicle is saccular, postbifurcai, 
intercaecal and anterior to acetablum. Testes are separated by 
uternie coils. 

The overy is pretesicular, postacetabular, intercaecal, lobed, 
overlaps the right vitellaria and measures 0.098 - 0.210 x 0.136 - 
0.325 in size. Receptacu urn seminis is absent Uterus with 
descending and ascending limbs, occupy intertesticular, post- 
testicular area, intercaecal and extracaecal. Its. terminal part forms 
a muscular metranterm. The genital pore is situated behind the 
intestinal bifurcation, preacetabular, intercaecal, post bifurcal, pre- 
equatorial. The eggs are numerous, oval, operaculated, both 
embryonated and unembryonated, measure 0.014 - 0.016 mm in 


size. 



Viteilaria consist of two lobed glands, lying behind the 
ventral sucker on each side of the body. 


The excretory bladder is sigmoid with terminal excretory 


pore. 


Excretory pore is near posterior end of the body. 



Genus Phyllodistomum was erected by Braun (1899) 
with Phyllodistomum folium (Olfeers, 1816) Braun, 1899 as the 
type. The parasites of this normally inhabit the urinary bladder and 
also the intestine of fishes. It is observed that the forms recorded 


from urinary bladder are invariably larger. 



A total of 15 species (13 from fishes and 2 from 
amphibians) of the genus Phyllodistomum have been reported 


from 


India. 


complete list has been given by Thomos (1958) and a key to 


Indian species by Gupta (1953). Rai (1971) has critically reviewed 






to him the various species can be divided into three groups on the 
basic of relative size of ora! sucker and acetabulum. The relative 
size of suckers, oral and ventrai, is a specific character and is least 
variable in the species. Accordingly i.e. equal size of both suckers - 
P. loossi kaw, 1950; acetabulum smaller than oral sucker - P 
vachius Dayal, 1949; P. vittatusi Gupta, 1953; P. chauhani Motwani 
and Srivastava, 1969 and acetabulum larger than oral sucker - P. 
simili Nybelin, 1926; P. lewisi Srivastava, H.D. 1938; P. singhaiai 
Gupta 1951; P tripathi Motwani and Srivastava, C.B. 1961 are 


described as valid species. 


The present specimen in the collection of the author has 
acetabulum distinctly larger than oral sucker. P. simili Nybelin, 1926; 
P. tripathi Motwani and Srivastava 1961; P. folium Braun, 1899 
exhibit this relative structure of suckers. The author is in agreement 


with Kakaji (1969) in considering P. tripathi Motwani and Srivastava, 
1961 as a synonym of P. folium, as the presence or absence of 
notch on the posterior end of the body and relative size of various 
organs except te suckers are variable charachters. 




PART - II 
SECTION-! 

KEY TO LETTERING 
IN FIGURES 
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OESB 

Oesophageal buib 

OS 

Oral sucker 

PG 

Prostate gland cells 

PH 

Pharynx 

PP 

Pars prostata 

PPH 

Pre-pharynx 

PT 

Posterior testis 

RS 

Reeeptacuium seminis 

S 

Peduncle 

SG 

Shell glands 

SP 

Spines 

sv 

Vesicula seminalis 

SVE 

Vesicula seminalis externa 

SVI 

Vesicula seminalis interna 

T 

Testis 

TEN 

Tentacle 

UT 

Uterus 

VIT 

Vitelline follicles 

VITD 

Vitelline duct 

VITR 

Vitelline reservoir 

VS 

Ventral sucker 



HOST PARASITE RELATIONSHIP 

SUMMARY 



HOI 


HIP 


Study of helminthological literature from India indicates that 
more attention has been paid to taxonomic studies of helminth 
worms. While the taxonomy forms the basis of all biological 
investigations, still it alone can not fulfill the objectives of 
parasitologists. Host-parasite relationship has to be given due 
weightage to assess the exact extent of damage caused by these 
parasites. Till now very little attention has been given to host-parasite 
relationship, population biology and estimation of helminth infection 
with regard to most of the species. These lacunae are mainly 
responsible for our failure in implementing our objectives and in 
combating helminth infections. 


In order to make the faunistic studies more objective host- 
parasite relationship has been studied and discussed in detail. 
Investigations on these relatively less explored branches are bound 
to reveal important clues for a correct understanding of the nature 
and extent of their pathogenic roie. 
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A parasite is always under the influence of two types of 
environments - viz; the internal environment in which the parasite 
lives and the external environment in which the host lives. It is the 
interaction of the influence of these environments and the strategy 
adopted by the parasites to counter influence that develops the 
host specificity and host-parasite relationship. Thus the 
establishment and survival of helminths in their hosts in controlled 
by the internal environment of the host as well as its external 


environment. 


Thus the major environmental factor that influence the 
incidence of helminth infection and host-parasite relationship are 
both biotic and abiotic. In the present study various abiotic factors 
including - Index of total helminth infection in trematodes, host-wise 
analysis, overall incidence, level and intensity of parasitization, 
seasonal incidence have been studied and satistically analysed, 
similarly biotic factors like the influence of sex of the host and size 


of the host have also been studied. 


o 


■ 


Feb.) summer season (March, April, May, June) and Rainy season 
(July, Aug., Sept., Oct.) 


The average atmospheric temperature ranges from 
25.11°C (in Jan) to 41.35°C (May) and minimum temperature ranges 
from 10.51°C (in Jan.) to 26.58°C (May). The temperature gradually 
shows a decreasing trend from July to December and increasing 


trend from January to May. 


Relative humidity is more in morning (8.30 am) than in 
evening (5.30 pm). The minimum in morning hours was 24.90% in 
April while maximum 85.35% was in the month of August. In the 
evening the lowest humidity values were 16.50% in May and highest 
85.33% in August. 


Since during the present study period trematodes formed 
the predominant helminth parasites, hence the present study in 
mainly concentrated on the host-parasite relationship of trematodes. 
As the cestode recovered was only one, and no nematodes were 
reported, so they are not being statistically analysed. 
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Under the -present project, the helminth parasites of ten 
different host fishes viz. - Heieropneustes fossils , 


Psendentropius artherinnoides, clupisomagorua, Rita rita, 
Mystus seenghaia, Mystus oar, Mystus tengra, Mystus 
cavasius , Mystus bleekeri and Mystus vittatus were collected 
from Jan. 2003 to March 2005. A total of 1800 host fishes were 
collected and examined regularly during the period. On an average 
fifteen fishes of each host species (Total about 75 fishes per month) 
were examined. The date thus collected has been statistically 


analysed. 


SUMMARY 


To investigate helminth parasite from the cat fishes of 
Bundekhand region, the author under the present project have used 
different varities of cat fishes, Most commonly available in this 
region. These fishes are affected by different' helminth paraside 
and these parasite causes the damage to viceral parts of the body. 


In the present study the digenetic trematodes of cat fishes 
are reported from different regions of Bundelkhand which includes 
in both M.P. & U.P. The areas of ivestigation are Banda, Hamirpur, 
Jalaun, Jhansi, Lalitpur, Chhatarpur, Datia, Panna & Tikamgarh. The 
cat fishes of river like Betwa.Dhasan, Ken, Pahuj, Urmi & Yamuna; 


lakes like Barawasagar, Belatal & Rathtal. were examined for helminth 
infection during the course of research. These are several types of 
cat fishes belonging to family siluridae, different genus of cat fishes 
are Heteropneustes fossils, Psendentropius artherinoides, 
Clupisoma qorua; Rita rita , Mystus oar, Mystus tenara, 
My st us seen gh ala, Mystus oar, Mystus tengra, Mystus 




A total ten species of cat fishes belonging to the family 
Siluridae has been examined. Though, collections of trematode, 
cestodes, nematodes, & acanthocephaians have been made but 
only the digenetic trematode are presented in the thesis entitled 
"studies on the morphology, anatomy and Taxonomy of digenetic 
parasite of cat fishes of Bundelkhand. The trematode have been 
studied in living condition & fishes stained mounts. The thesis 
includes the description of 23 species of digenetic trematode of 
fishes. The description of each new species has been followed by 
a discussion to establish the claims of its being new species with a 
Key of the species under genus. Further a general introduction, a 
brief historcal review of Indian literature pertaining to the digenetic 
trematodes of the fresh water fishesd of India, materials & method, 
Physiography of Bundelkhand region, climatiz conditions, have also 
been given in the beginning of dissertation. A list of references, 
consulted during the course of present investigation & those having 


direct being or the text, has been given at the end of the thesis. 


Soon after collection the trematodes were studied alive to 
observe spines or- papillae in any, (exre^ory system and genital 
opening. They were then fixed in 5-10% formaline, after fixation 
and through washing in water, worms were dehydrated in alcoholic 
series, then stained in borex carmine, cleared in xylene and finally 


mounted in DPX. 


For preparing whole mounths of trematodes, the worms 
were relaxed in fresh water for some time. The body was gently 
stretched by adding luke warm water, kept in alcoholic series, stained 
in aceticalum carmine, cleared in clove oil and finally mounted in 


Canada balsum or DPX. 


The work incorported in the present thesis is divided into 
three parts. 


. Part I deals with introduction, historical resume, material 
and method, a systematic list of host examined Physigraphy of 
Bundelkhand region and map bordering distric of Bundelkhand 


region. 


Part II deals with the taxonomic grouping of Twenty three 
including three metacercarial forms recovered during the study 
period. Mention has not the part of project. Out of these trematode 
species, seven species has been described as new species 
whereas remaining sixteen are redescribed in details, furshining 
further information and observations which were essential to enrich 

"A 

our knowledge on these parasites. They are know/form but majority 
of these form the first host and locality record. These digenetic 
parasite & their families are described as follows 

Opisthorchis pediceilata Verma, 1927: Location: Galla 
badder; Host: Bag a ri us bagarius (Ham.); Locality : River Ken 
Panna, M.P. and River Betwa, Orachha, Tikamgarh, M.P. It is 
redescribed. It differs from the original acount of Verma, 1927 in 
the ratio of suckers and in the extension of vesicula seminalis and 
vitelline follicles. 

Tremiorchis ranarum Mehra and Negi, 1926 : Location : 
Intestine; Host : Rita rita (Ham.); Locality : Fish market Hamirpur, 
U.P. It is redescribed. The present form slightly differs from earlier 


description in various measurements, in the length of oesophagus 
and in extension of vitelline follicles. Rita rita (Ham.) is recorded 
as an additional piscine host. 

AHocreadium mahaseri Pande, 1 938: Location : 
Intestine; Host : Mastacembelus armatus (Lac.); Locality : 
Benisagar, Panna, M.P. It is redescribed and slightly differs from 
the earlier description in the shape of gonads, in extension of cirrus 
sac and in the position of genital pore. 

Allocreadium mahaseri Pande, 1938 : Location : 
Intestine; Host : Mastacembelus armatus (Lac.); Locality : 
Benisagar, Panna M.P. It is redescribed and slightly differs from the 
earlier description in the shape of gonads, in extension of cirrus 
sac and in the position of genital pore. 

Phyllodistomum vittatusi Gupta, 1953 : Location : 
Intestine; Host : Puntius sarana (Ham.); Locality : Fish market Rath, 
Hamirpur, U.P. It is redescribed and slightly differs in the size of 


oesophagus and testes being larger than ovary. 


Opisthorchls bandas n. sp. : Location : Gall bladder; Host: 
Bagarius bagarius (Ham.); Locality : Fish market Banda, U.P. The 
present from comes closer to O. pediceilata minuta in having 
small pre-pharynx, short oesophagus and further resembles with 
0. pediceilata , O. gorokhpurensis , O. dayali in the extension 
of in the extension of intestinal caeca but differs from all other know 
species in the extensian of vitelline follicles and cuticular spines. 


Pseudoparamacroderoides kens n. sp. : Location : 
Intestiene ; Host : Mystus vittatus (Bl.); Locality : River Ken, Panna, 
M.P. It differs from the other known species in the extension of 
vitelline follicles and by having comparatively very short oesophagus. 
(An abstract of this species is published in 69 th Indian Science 
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Oudhia kanungoi n. sp. Location : Intestine ; Host : Rita 
rsta (Ham.) ; Locality : River Betwa, Hamirpur, U.P. Fish market 
Jhansi, U.P. It differs from the other known species in the ratio of 
suckers, in extension of vitelline follicles, in the position of gonads 


& genital pore & also in extension of cuticular spines. 


Dactylostomum mastacemheli n. sp. : Location : 
Intestine; Host : MastacemheSu armatus (Lac.); Locality : Belatal, 
Hamirpur M.P. It is distinguished from the other known species in 
having two dactyles on the ventral sucker and in position of genital 
pore except D. Jhansienis. An abstract of this species is published 
in 51 st Annual Session of National Academy of Sciences, India held 
at Cochin from 5 th - 7 th October, 1981. Abs. No. 149, pp. 53. 


Neopodocotyie mohantaSensis n. sp. : Location : 
Intestine; Host ; Channa punctatus (Bl.) ; Locality : Mohantal, 
Kulpahar, Hamirpur, U.P. The present form differs from other known 
species by having oral sucker larger than the ventral sucker and in 
the position of ovary and genital pore. 


BundeSatresna orchhaemsis n. sp. : Location : Liver ; 
Host: Puntius sarana (Ham.) ; Locality ; River Betwa, Orachha, 
Tikamgarh, M.P. It is distinguished from the other know species in 
having a short pre-pharynx, ratio of testes, in the extension of vitelline 
follicles and uterus. An abstract of the extension of published in 6 th 
Indian Science Congress held at Mysore from 3 rd to 8 th January, 
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1982. Abs. No. 264 pp. 110. 


Faustula cirrhinusi n. sp. : Location ; Intestine ; Host : 
Cirrhinus mriala (Ham.) ; Locality : Devendrasagar dam, Panna, 
M.P. The present form comes closer to F. clupii but differs from it 
in the extension of vitelline follicles and in having even lobed ovary. 


Phyllodistomum vittatusi Gupta, 1953 : Location : 
Intestine; Pun tins saran (Ham.) ; Locality : Fish market Ratch, 
Hamirpur, M.P. It is redescribed and slightly differs in the size of 
oesophagus and testes being larger than ovary. 


Orientocreadium batrachoides Tubangui, 1 931 : 
Location: Intestine ; Host : CSarias batrachus (Linn.) ; Locality : 
River Yamuna, Hamirpur, U.P. It is redescribed. However, it slightly 
differs from the earlier account. 


Genarchopsis goppo Srivastava, 1 933 has been 
conected from the intestine of Ghanna puctatus (Bl. ). It is 
characterised by ellipitca! shape of the body, acetabulum large and 
spherical. Cirrus sac absent. Vesicula seminalis well developed, 
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vjtellria two lobed glands. 


It forms the first host and locality record. 


Genarchopsis singularis Srivasatava , 1933 has been 
described from the intestine of Channa punctus (Bl.) and Channa 
striatus (Bl.). It is characterised by small oesophagus, symmetrical 
testes, cirrus sac absent and two compact vitellaria. 


The parasite forms the first host and locality record. 


Orientocreadium indicum Pande, 1934 has been 
described from the intestine of all the five host species under the 
present project. It is characterised by the presence of spined cirrus 
and metraterm, spherical ovary, vitellaria extending from posterior 
margin of acetabulum to posterior end of the body and the follicles 
of two sides meet without forming lattice. 


forms the first host and locality record. 


Orientocreadium pseudobagri Yamaguti, 1934 has 
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batrachus (Linn.) and Heteropneustes fossils (Bl.). It is oesophagus 
and extension of vitellaria halfway between the caudal testis and 
posterior tip of the body and cirrus pouch on the right side of 
acetabulum instead of overlaping it. 

It forms the first host and locality record. 

Orientocreadium betwaensis n. sp. has been collected 
from the intestine of two host species viz Clarias batrias (Linn.) 
and Heteropneustes fossilis (Bl.). This new species is 

Genarchopsis piscicola Srivastava, 1933 has been 
recorded from the intestine of Channa punctatus (BL). It is 
characterised by small and fusiform body. Oral sucker cuplike, 
acetabulum. 

Allocreadium handiai Pande, 1937 has been recorded 
from the intestine of four host species excluding Channa marulius 
(Ham.). It is characterised by the shape of the body, acetabulum 
smaller than oral sucker, tandem testes and small ovary attached to 
acetabulum. 
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It is the first host locality record from District Mathura (U.P.). 


Orientocreadium bairachoides Tubangui, 1931 has 
been collected from the intestine of Claias batrachus (Linn.). It is 
charachterised by receptaculum seminis, prestesticular, 


Phyllodisiomum tripathi Motwani and Srivastava has 
been recorded from the intestine of Heteropneustes fossilis (Bl.). 
It is characterised by acetabulum distinctly larger than oral sucker, 
wavy margins having thick folds along with margins, flask shaped 
body, divisible into a narrow, tublerfore body and a foliate hind body. 
Prepharynx dbsnef, deeply lobed testes, cirrus sac absent, lobed 
ovary overlaps the right vitellaria. Rectpaculum seminis absent, 
vitellaria two lobed glands. 


( 162 ) 



f] REFERENCES 

AGRAWAL, P. K. AND AGRAWAL, S. M., 1981 - Life History of 

Haplorchosdes Vactia n.sp. (Trematode 

: Heterophidea) from the intestine of 

Eutropaichys vacha (Ham.) Riv. 

Parasite XLli (1) 

AGRAWAL, S. M., 

1959 - Further observtion on 

EucSinostomum indicum Bhalerao, 

1942 (Trematoda : Clinostomatidae). Ind 

. J. Heim. 10, 31 -39. 

AGRAWAL, V. , 

& 

1964 - Studies on some new trematodes 

from fresh water fishes of Lucknow. Ind. 

J. Helm. 16 (2), 82 - 89. ' 

AGRAWAL, V. 

1964 - On some new trematodes from 

fresh water fishes of Lucknow. Indian J. 

Helminth. 31, 219 -222. 

AGRAWAL, V., 

1966 - Studeis on some trematode 

parasites of fresh Water fishes from 
Lucknow. Ann. Parasit 41 (3), 217 - 231 

AHMAD J. , 1978 

Digenetic trematodes from marine fishes. 

Geobios, 5, 281-283. 


ahsan, s. m. , 


1959 - On the occurrence of metrcercaria 
of Clinostomum sp. in' Trichogaster 
fasciatus . Curr. Sci. 1 . 32-33. 


ANANTARAMAN, M. 


ANJANEYULU, G. 


1959 - Metacercaria (Filiocreadoides) in 
the planktonic ctenophore, 
Pleurobranchsa giobosa Moser, 1903, 
from the Madras Coast. Nature. 1983, 
1407 - 1408 

1967 - Obervations on the female 
reporoductive system of Genarchopsis 
punctatdusi Agrawal, 1966, !nd. J. 
Helminth., 19(2), 118 - 121. 


BASHIRULLAH, A. K. M. & MUSTAK ELAN!., 1972 - On two new 

species of Genarchopsis Ozaki, 1925 
from fresh water fishes of Dacca, 
Bangladesh. Riv. parasit., xxxiii (4), 277 
- 280. 

BASHIRULLAH, A. K. M. & HAFIZUDDIN, A. K.M. 1976 - Digenetic 

trematodes from fresh water fishes of 
Bangladesh. Riv. parasit , xxxvii (1), 35 - 


BAUGH, S. C., 1956 - Contribution to our knowledge of digenetic 

trematodes. li Proc. Nat. Acad. Sci. 
India, 26, 295 - 301. 


( 164 ) 


BAUGH, S. C., 1958 - Contribution to our knowledge of digenetic 

trematodes. Ill Pmc. Nat. Acad. 5c/. 
India, 28, 205 - 226. 

BAUGH, S. C., 1962 - Contribution to our knowledge of digenetic 

trematodes. VI. Zeit. Fur. Parasitenk. 22. 
303 - 315. 

BAUGH, S. C. AND PAN DEY, K. G., 1969 - Studies on Clinostome 

metacercariae, A restudy of 
Clinostomum gsganaticum. Ang. 
Parasitol . , 10. 211 -'233. 

BEAR, K. E. VON, 1827 - Beitrage zur kenntnis der neideren 

Thiere Nova Acta Leop. Carol, 13, 523 - 
- 762. 

BEVERLEY - BURTON , M. 1962 - some trematodes from Clarias 

sp.. in the Phodesias, including 
Allocreadium mazoensis n. sp. and 
Eumasenia bangwelensis n. sp. and 
comments on the species of the genus 
On'entocreadium Tubangui, 1931 . 
Pmc. Helm. Soc . Wash., 29, 103- 115. 

BHADAURIA, S. & DANDOTIA, M. R. 1984 - Studies on the 

digenetic trematodes of fresh water fishes 
with special reference to Gwalior region, 


( 165 ) 


Part III. Seasonal incidence of some 
TYeamatode Parasites of food fishes of 


Gwalior 


region. 



Parassitologia. Vol. I (XLV). 419 - 429. 

BHADAURIA, S. & DANDOTIA, M. R. 1992 - Studies on the 

trematode parasites of fresh water fishes 
with special reference to Gwalior region, 
Part II. on one new Genus and some 
unknown and known species. Rivista di 
Parassitologia. Vol. IX, 341 - 383. 

BHADAURIA, S. & DANDOTIA, M. R. 1994 - Studies on the 

digenetic trematodes of fresh water fishes 
with special reference to Gwalior region, 
Part IV. Description of ten new and six 
already known forms belonging to eight 
Genera of trematodes.. Rivista di 
Parassitologia. Vol. XI (XLVII), 353 - 


BHALERAO, G. 


1926 - On two synonyms of the genera 
Isoparorchis southwell. 1913 and 
Leptolecsthum kobayashi 120. with a 
description of the male genitalia of 
Isoparorchis trsssmilitubis Southwell, 
1913 . Ann. Mag. Nat. Hist , 17, 246-250. 



BHALERAO, G. D. 1926 - A note on the probability of infection of 

man and domestic carnivores by 
isoparorchis hypsaiohagri (Billet, 
1898). Indian J. Vet sci, 2, 406-407. 

BHALERAO, G. D. 1936 - Studies on helminths India, Trematoda II 

J. Helminth., 14, 181 - 206. 

BHALERAO, G. D. 1936 - Studies on the helminths of India, 

Trematoda III J. Helminth., 14 , 207 -228. 

BHALERAO, G. D. 1937 - Studies on the helminths of India, 

Trematoda IV J. Helminth., 15, (2), 97 - 
124. 

BHALERAO, G. D. 1942 - Some metacercarial forms of 

Clinostomatides (Trematoda) from India., 
Pmc. Indian Acad. Sci. (Sect. B) 16, 
67-71. 


ERAO, G. D. 1942 - Rec. Ind. Mus. - 44. 191 - 192. 


BHALERAO, G. D. 1943 - On two trematodes from fishes in India. 

Pmc. Indian Acad. Sci. 18, 119 -124. 


BHATNAGAR, G. R 1986 - Limnology of lower lake of Bhopal (M.P.) 

BOVBIEN, P. 1962 - Caryophyllaeidae from Java. Videnskabelige 

Maddelesserfra Dansk naturhistorisk 
forening L. Kobehnavn, 82, 137-181. 


BRAUN, M. 1899 - Uber CUnostomum Leidy. Zoo/. Anz 22, 

489-493 

BRAUN, M. 1900 - Dia Alien der cattung CUnostomum Leidy. Zool. 

Jahrh. Syst. 14 (1) 1-48. 

BYRD, E. E. , UERWARD, G. E. AND REIBER, R. S. , 1940- 

The excretory system in termatode. I. 
Sutides on the excretory system in 
trematode sub-family Gorgoderinae 
Looss, 1899. J. Parasit; 26, 407-420 

CANNING, E. U. AND MADHVi, R. 1977 - Studies on two new 

species of Microsporida hyperparasite in 
adult Allocreadnun 
(Trematoda, Allocreadium) Parasitol., 
75, 293-300 

CHANDLER, A. C. 1916 - A study of the structure of feathers, 

with reference to their taxonomic 
significance. Univ. Calif. Pub. Zoo!., 13 
(11), 243 - 446. 

CHATTER Jl, R. C. 1933 - On the trematode parasites of a 

Rangoon siluroid fish Clarias batrachus 
(Linn., 1785). Bull. Acad . Sci. 
Allahabad 3 (1), 33-40. 


( 168 ) 


CHATTERJI, R. C. 1948 - On some heterophyid trematodes of 

the genus Heplorchis Looss, 1899. 
Abstract. Proc. 34th Ind. Sc, Cong., 175. 

CHATTERJI, P. N. 1953 - Two new heterophyid trematodes of 

the genus Heplorchis Looss, 1 899. Nat. 
Acad Sci. India, 23 (IV - VI), 163 - 174. 

CHATTERJI, P. N. 1956 - Two new fish trematodes of the family 

Heterophyidae Odhner, 1914. Proc. Nat. 
Acad Sci. India, (B) 26 (5), 247 - 355. 

CHAUHAN, B. S. 1945 - Trematodes from Indian marine fishes. 

part IV. One some trematodes of the 
family Hemiuridae Luhe, 1901 with 
description of six new forms. Proc. Indian 
Acad. Sci. 21. 160 - 173. 


CHAUHAN, B. S. 1 947 - Notes on some Helminths in the collection 

of the Zoological Survey of India. Rec. 
Indian Muse., 45. 133- 137. 

CHAUHAN, B. S. 1949 - Fish and fisheries of the Patna State, 

Orissa, Rec. Indian Muse., 45. 267- 282. 

CHAUHAN, B. S. 1953 - Studies on the trematode fauna of India 

IV. Sub-class Digenea (prostomata). A 
revision of Hemiuroidea from the Indian 
region. Rec. Indian Mus., 51. 289- 293. 


CHAU HAN, B. S. 1955 - On the taxonomic position and distribution 

of the trematode genus isoparorchis 
Southwell, 1913. J. Zoo/. Soc. India. 7, 
87 - 90 . 

CHAUHAN, B. S. 1954 - Studies on the trematode fanus of the 

India. Part II. Sub class Aspidogastrea. 
Rec. ind. Muse., 51 209-230. 

CHAUHAN, B. S. 1957 - Two new fish trematodes of the family 

Heterophyidae Odhner, 1914. Proc. Nat 
Acad. Sci India, 26, 347-355. 

CHAUHAN, B. S. 1963 - Helminthological Studies in India. Proc. 

50th Indian Sci. Congr., Part - II, 
Presidential address, 174-185. 

CHAKRABORTI, K. K. 1970 - A double metacercarial infection in 

an Indian fresh water fish, Hetmpneustes 
fossilis (Bloch). Rev.. Biol. Trop. Med. 
Parasit, 17. 91-96. 

CHAKRAVARTY, R. & TANDON, V. , 1988- On the present status 

of Caryophyllidea with a fresh water catfish 
Clarias batrachus (L.) in north - east 
India and a record of an Anomalous form. 
Indian J. Helminth. (N.S.), 5(1), pp. 37- 


( 170 ) 


CHEN, H. T. , 1936 - A study of the Haplorchinae (Looss, 1899) 

Roche. 1926 (Trematoda : 
Heterophyidfae). Parasit, 28, 40-55 


CHEN, H. 


T. , 1949 - Systematic consideration of some 
heferophyid trematodes in the subfamilies 
Haplorchinae and Stellantchasminae. 
Annals Trop. Med. Paradst. 43, 
304-312. 


CHINDERMAN, C. J. , 1953 - Fisheries report for lakes of North 

Central Massachusetts (Div. Fish & Game, 
Dept. Conservation) Boston, (1950), 1-28. 

COHN. L. , 1903 - Helminthologische Metteilungen. Arch. 

Naturgesh. 69 , 47 - 68. 

COI, W. H. & KUNTZ, R. E. 1960 - Trematode parasites of 

vertebrates of East Pakistan. Trans. Am. 
Microsc. Soc., 79 (3), 281 - 286 


DANNIS, E. 


DANDOTIA, 


& SHARP . M. , 1973 - Morphology of 
Euclinostomum heterostomum 
(Rudholphi, 1809) Trematode : 
Clinostomatidae from Bubuicus ibis. J. 
Helm., XIVII (1), 17-25. 

R. & BHADAURIA, S. 1979 - On a new 

species of Brahamputrotrema Dayal et 


Gupta, 1954 (Family - Lissorchiidae 
Roche, 1926 1926) from a fresh water 
fish, Puntius sophorc . Riv. Parassitol. 
40(1/2), 57-61. 

)AS, B. K. AND RAH1MULLAH, M, 1 933 - Helminth parasities 

from certain fresh water fishes of India. 
Cun. ScL, 1 (9) , 278. 

DAWES, B. 1946 - The trematoda' The Univ. Press. Cambridge; 

644 pp. 


DAYAL, J. , 1938 


DAYAL, J. , 193? 


- On a new species of the genus Astiotrema 

Loss (1901) from the intestine of a fresh 
water fish Clarsas batrachus from 
Lucknow. Pmc. Nat Acad. Sci., 8(1), 
10-14. 

- Studies on the trematode parasites of fishes. 

A new trematode Neoganda 
barabankiae (nov. gen., nov. sp.) from 
Clarias batrachus Ind. Acad. Sci. (Sec. 
B) 7, 132 - 137. 


DAYAL, J. , 1938 - Studies on the trematode parasites of fishes. 

A new trematode Nizamia hyderbadi 
fresh water fish Ophiocephalus 
punctatus. Proc. Nat Acad. Sci. 8 (2), 
53-58 


DAYAL, j. , 1939 


- On a newtrematode Neoganada harabankiae 
nov. gen. nov. sp. of the family 
Plagiorchidae from the intestine of a fish 
(Clarias batrachus) (Abstract). Proc. 
25th !n± Sc. Congr., 6, 157-158. 


DAYAL, J. , 1950 - 


Trematode parasites of Indian fishes. Part III. 
Two new trematodes of the family 
Allocreadiidae from fresh water fishes of 
India. Ind. J. Helm., 2 (1). 1 - 10. 


DAYAL, J. AND GUPTA, S. P., 1954 - A new trematode 

Brahamputrotrema punctati n. g., n. sp. 
from a fresh water fish Ophiocephalus 
punctatus (Bloch). Ibid. 190. 

DAYAL, J. AND GUPTA, S. P., 1964 - A description of four new 

trematodes of the sub family 
Haplorchiinae (Looss, 1899) Poche, 1926 
with a discussions of- systematics of the 
subfamily. Proc. 40th Ind. Sci. Congr., 
7, 188-191. 

DEVRAJ, M. & RANGANATHAN, V. 1991 - Incidence of 

Isoparorchis hypselohagri (Billet, 
1898) Trematoda, Hemiuridae) among the 
cat fishes of Bhavani Sagar Reservoir. 
Indian J. Fish, 34, 1967 : 232 - 250. 


DUBININA AND BYCHOWSKY, 1954 - Trematodes of animals and 

man. (skrjabin) vol. 9, 78-79 

DIETZ, E. 1909 - Die Echonostomiden der Voge. Zool. Anz., 34 

(6), 180-192. 

DIETZ, E. 1910 - Die Echonostomiden der Voge. Zool. Anz., 12 

(3), 265-512. 

DIRECTORATE OF FISHERIES, M. P. , 1968 - A preliminary study 

of the fish funa of Madhya Pradesh. 

DOLLFUS, R. Ph., 1932a - Trematodes de manmiferes, Oiseaux 

et poissons. Bull. Muse. natu. Hist., 
4(5), 55-563. 

DOLLFUS, R. Ph., 1932b - Trematodes result scient. Voyage Indes 

Orient. Neer 1 Mem. Mus. Roy. Hist 
Nat Belg . , hors ser 2 (10), 13 pp. 


DUBEY, G. 


DUDA, P. 


* VERMA, M. N., 1968 - preliminary study of the 
Fish Fauna of Madhya Pradesh. 

'ERMA, A. K., 1989 - Seasonal incidence of Gall 
bladder infection in the lacertilian hosts of 
Jammu. 


DWIVEDI. M. P., 1965 - On a new species of the genus 

Genarchopsis Ozaki, 1925 from the 



stomach of Bufo melanostictus Schneid 
(Hemiuridae : Trematoda) Ind. J. Helm., 

XVII (1) 

DWIVEDI. M. P., 1966 - On a new species of Brahmputrotrema 

Daya! et Gupta, 1954 from Phiocephalus 
punctatus. J. Zoo/. Soc. India. 21 (1), 
133-136. 

DWIVEDI. M. P. & CHAUHAN, B. S. 1970 - On some degenetic 

trematodes. Part L J. ZooL Soc. India, 
21 (1), (1969) : 141 - 148 

DWIVEDI. M. P. & CHAUHAN, B. S. 1970 - On some degenetic 

trematodes. Part II. J. ZooL Soc. India, 
22, 87 - 96. 

DWIVEDI. M. P. & CHAUHAN, B. S. 1970 - On some degenetic 

trematodes. Part III. J. ZooL Soc. India, 
22, (1 & 2) 165-172. 

EICHLER, W. 1949 - Some rules in ectoparasitism. Ann. Mag. 

ml Hist, 12 (1), 588- 598. 


JSMONT, L. 1932 - Note Sur le genre Isopart 

10(5), 453-457. 


ircn/s. 


FISCHTHAL, J. H. KUNTZ, R. E. 1963a - Trematode parasites 

of fishes from Egypt. ’ Part IV : A 




description of Mo-nascus typicus 
(Odhner, 1911) (Fellodistomidae, odae). 
Proc. helminth. Soc. Wash., 39(2), 177- 
182. 

FISCHTHAL, J. H. KUNTZ, R. E. 1963b - Trematode parasites 

of fishes from Egypt. Part V : The 
metacercaria of Euclinostomum 
heretostomum (Rudolphi, 1809). 
Travassos, 1928 (Clinostomidae) with a 
review of the genus., Trans. Am. 
Microsc-Soc., 82(3) : 335 - 342. 

FISCHTHAL, J. H. KUNTZ, R. E. 1963c - Trematode parasites 

of fishes from Egypt. Part VII : 
Orientocreadsum hatrachoides, 
Tubangui, 1931. (Plagiochioidea) from 
Ciarias Sazera, with a review of the genus 
and related from J. Parasit. 49 (3), 451- 
464. 

FISCHTHAL, J. H. KUNTZ, R. E. 1963 - Trematode parasites of 

fishes from Egypt. Part V. Annolated 
record of some previously described 
forms. J. Parasit 49 91-98. 

FISCHTHAL, J. H. KUNTZ, R. E. 1964 - Digenetic trematodes of 

fishes from Palwan Island, Phillippines, 


Part III. families Hemiurdiae and 

Lepocreadiidae. Ibid., 109-120. 

FISCHTHAL, J. H. & WILLIAMS, M. 0. 1971 - Some digenetic 

trematoties of marine fishes from sierra 
Leone. J. Helminth., 45(1), 45-50. 

FISHER. R. A. , 1944 - Statistical Methods for Research 

Workers. (9th Ed.) Oliver and Boyd, 
Edinoborg. 

FOTEDAR, D. N., 1969 - Notes on some gorgoderid trematodes 

of fishes and amphibians in Kashmir and 
other parts of India and notes on the 
classification of the family Gorgoderidae 
Loss, 1901. Kashmir Science. 6(1/2), 89- 
100 . 

GOHAR, N. 1034 - Les trematode parasites due millan egyptian, 

Milvus migrans avec description d' une 
espece et remarques sur less genres 
Haplorchis Looss et MNonorchotrema 
Nioshigori, 1924 Ann: Par., 12 (3), 21 3 - 
227. 


GUPTA, N. K. 1956 - Studies on the digenetic trematodes of 

marine fishes from the Gulf of Manner 
(India). Res. Bull. Punjab Univ. ScL, 89, 
61 -83. 


( 177 ) 


GUPTA, N. K. & MEHROTRA, V. 1970 - Observation on some 

already known digenitic trematodes of 
marine fishes of Ernakulam (South India). 
Res . Bull. Punjab Univ., Sci. 21, 87-99. 

GUPTA, N. K. & SEHGAL, K. S. 1970 - Studies on some 

hemiurid trematodes- from marine food 
fishes in India. Res. Bull. Punjab Univ., 
Sci. 21, 227-239. 

GUPTA, N. K. & KUMAR, A. 1970 - On Hamacreadium manteri 

n. sp. (From : Allocreadiidae from fresh 
water fish Chela bacaiia and Chela gora 
at Ropar and Ludhiana (Abst.) J. Parasit, 
(2nd) Washington, D. C., Sept. 6-12, 1970 
Proc. Pt. - i, 127-128. 

GUPTA, N. K. & KUMAR, A. 1970 - On Chelatrema symthi n. 

g., n. sp. (Trematoda : Hemiuridae 
Arnolinae) from a fresh water fish Chela 
bacaiia from Ropar (Abst.) Jour. Parasit; 
58 (4, Sect. 2) Int. Congr. Parasit. (2nd) 
Washingtons D. C. Sept. 6-12, 1970. Proc. 
pt. 1, 127. 

GUPTA, N. K. & KUMAR, A. 1974, Publ. 1980- On 

Hamacreadium manteri n. sp. 
(Trematoda : Allocreadiidae) from a fresh 


water fish Chela bacaiia and Chela gora 
at Ropar and Ludhiana, Res . Bull. Punjab. 
Univ. Sci. 25 (3 & 4), 199-202. 

GUPTA, P. D. & SRIVASTAVA, C. B. 1960 - On Faustula 

Chauhani n.sp. (Family - Fellodistomidae 
Nicoll, 1913). Ind. J. Helm. 12 (2) 117- 


GUPTA, S. P. 1950 - On a new trematode, Allocreadium 

tbapari n.sp. of the subfamily 
Allocreadiinae Looss, 1899. from the 
intestine of fresh water fish, Rita rita 
(Ham.), ind J. Helm., 2 (1), 17-22. 

GUPTA, S. P. 1951 - Studies on the trematode parasites of food 

fishes of U.P.A new trematode 
Cephalogonimus heteropneustes 
n.sp. from a fresh water fish, H. fossilis 

t 

(Bloch). Indian J. Helminth., 3, 21 -28. 

GUPTA, S. P. 1951 - Three new trematodes of the family 

Hemiuridae Luhe, 1901 from fresh water 
fishes of UP. Indian J. Helminth., 3(1), 
41 - 54 . 

GUPTA, S. P. 1951 - Studies on the trematodes parasites of 

food fishes of UP. ind J. Helm., 3(2), 101- 
108. 


GUPTA, S. P. 1953 - Trematode parasites of fresh water fishes. 

Ind. J. Helm. 5(1), 1-80. 

GUPTA, S. P. 1955 - Trematode parasites of fresh water fishes. 

Ind. J . Helm. 5(1), 1-80. 

GUPTA, S. P. 1956 - Two new trematodes (Family - Allocreadiidae 

from the fresh water fishes of U.P Ind. J. 
Helm. 8, 100-106. 

GUPTA, S. P. 1956 - Ind. J. Helminth., 8. 112-121. 

GUPTA, S. P. 1961 - A refarance list of trematode parasites of 

fresh water fishes, of India with a 
discussion on their systematic position. 
Ind. J. Helm. 13, 35-60. 

GUPTA, S. P. 1961 - Caryophyllaeids (Cestoda) from fresh 

water fishes of India. Proc. Helminth. 


GUPTA, S. P. 


Soe. Wash., 28, 38-50. 

1963 - On two new trematodes (family - 
Allocreadiidae) Stossich, 1903) from the 
intestine of fresh water fishes of Banaras, 
U.P. Proc. Helm. Soc. Wash., 30, 96- 
100 . 


GUPTA, S. P. & AGARWAL V. 1968- Pseudoparamacroderoides 

seenghali n.g., n.sp. (Allocreadiidae, 


GUPTA, S. P. 


GUPTA, S. P. 


Wallininae) from the intestine of a fresh 
water fish. Mystus seenghhala (sykes) 
from Lucknow, India. Indian J. Helminth., 
20 (1), 70-74. 

CHARAVARTHI, K. K. 1966 - On A trematode 
Genarchopsis thapari n. sp. - from the 
intestine of a snake from Lucknow. Indian 
J. Helminth., 18(2). 177-180. 

& ANIS JEHAN 1977 - A redescriptionof 
Euclinostomum heterostomum 
(Rudolphi, 1809) with a key to the species 
of the genus Euclinostomum Travassos, 
1928. tod J. Heim . XXIX (2), 150-155. 


GUPTA, V. AND PURI, M. 1979 Publ. 1980 - Four new species of 

digenetic trematodes of fishes. Ind. J. 
Helm., 31, (1), 54-64. 

GUPTA, V. AND PARMAR, S. 1984 - On a new caryophyllaeid 

Pseudocaryophyliaeus mackiewiczi 
sp. nov., from the intestine of a fresh water 
fish, Heteropneustes fossilis (Bloch.) 
from Gorakhpur, U.P. Ind. J. Helminth., 
(1982, Pub, 1984) 34’, 136-138. 

GUPTA, V. AND SINGH, S. R., S. 1984 - On a n. sp. 

Pseudocaryophyliaeus ritai sp. nov., 


|( 181 ) 


(Family Caryophyllaeidae) from the 
intestine of a fresh water fish Rita rita from 
river Gomati at Lucknow, U.P. Ind. J. 
Helminth., 35, 11-14. 

GUPTA, V. AND S1NHA N. 1984 - On three species of 

caryophyllaeids from fresh water fishes of 
Lucknow Ind . J. Helminth., 36, 73-80. 

HAFEZULLAH, M. & SIDDIQUI, A. H. 1970 - Digenetic 

trematodes of marine fishes of India. Part 
II, Fellodistomidae. J. Parasit. , 56 (5), 
932 - 940. 

HAFEZULLAH, M. 1971 - On some new and known digentic 

trematodes from marine fishes of India. 
J. Helminth., XLV (1), 73-88. 


L J A r r - 7 1 I ! ! A I 1 


i, r\. & \. 


jam Li r 


, | | „ J \ I %aJ> 'W' i I i I 




the genus Genorchopsis Ozaki, 1925 
(Digenea : Hemiuridae). Bangladesh, J. 
ZooL, 1, 107-110. 

HANSON, M. L. 1950 - Some digenetic trematodes of marine fishes 

of Bermuda. Proc. Helminth. Soc. 
1 Nash., 17 (2), 74-88. 

HANUMANTHA, ROA, K. 1957. - Ph. D. Thesis, Andhra University. 


( 182 ) 


HOPKINS. G. H. E. 1949 - Some factors which have modified the 

phylogenetic relationships between the 
parasite and host in Mallophage. Proc. 
Linn. Soc. Lend., 1961 (1). 37-38. 

HUNTER, G. W. Ill - 1927 - Notes on the Carryophyllaeidae of 

North America, J. Parasite!., 14, 16-26. 


HUNTER, G. W. Ill - 1930 - Studies on the Caryophyllaeidae of 

North America. Illinois. Biol. 
Monograph, II (1927), 186 pp. 

JAIN, S. P. & CHANDRA DEEP. 1977 - Record of some known 

metacercariae and adult trematodes of 
fishesh from Agra district. Ind J. Heim., 
XXIX (2), 84-86. 

JAISWAL, G. P. 1957 - Studies on the trematode parasites of 

fishes and birds found in Hyderabad state 
l-IV. Zool. Zahrh. Syst , 85 (1-2), 1-12. 

JAISWAL, G. P. 1967 - Investigation on the trematode fauna of the 

common food fishes of Hyderabad, A.P. 
Part I. A new species of Doroganes 
Luhe, 1900 from a fresh water fish 
Channa ( Ophiocephalus) punctatus. 
ind. J. Heim., Seminar Suppl. 18, 36- 
44. 


JAISWAL, G. P. & NARAYAN. G. 1971 - Azygia maruiil sp. n. 

(Trematoda) from a fresh water fish 
Channa marulius . Folia Parasit, 18(2), 
165 - 188 . 

JAMES, R. HALL AND IVAN PRATT. 1969 - Some digenetic 

tremafodes of Oregon Tidepool cottid 
fishes. J. Parasit » 55 (1), 201-205. 

JOHNSTON, T. H. 1927 - New trematodes from an Australian 

siluroid, Trans & Proc. Rov. Soc. S. 
Austr., 51, 129-136. 

JOHRS, G. N. 1959 - On a remarkable new caryophyilaeid Cestode 

Hunterela mystei, mystei gen. et. sp. 
nov. from a fresh water fish in Delhi State. 
Ze/f. Parasitenkde, *19, 368-374. 

KAKAJI, V. L. 1968 - Studied on helminth parasites of Indian fishes. 

Part-1. Two trematode parasites of fresh 
water fishes from U. P. Indian J. 
Helminth., XX (2), 136-144. 

KAKAJI, V. L. 1969 - Studied on helminth parasites of Indian fishes. 

Part-SI. On some species of the genus 
Allocreadium Looss (1900). Annals 
Parasit Hum. Comp; 44 (2), 131-146. 

KAKAJI, V. L. 1969 - Studies on helminth parasites of Indian fishes. 


Part III. Some trematode parasites of 
fresh water fishesh of U. P. Ind. J. Helm., 
XX7(1), 49-30. 

KAW. B. L. 1944 - Studies on the helminth parasites of Kashmir, 

Part 111. Description on a new aliocreadid, 
Crepidosiomum indicum from the Dal 
Lake, Kashmir. Proc. Indian Acad. Sc., 
Sect. B. 20 (2), 72 - 77. 

i 

KAW. B. L. 1950 - Studies in Helminthology; Helminth Parasites 

of Kashmir. Part. I, Trematoda. Ind. J. 
Heim., 2 (2) 67 - 80. 

KHALIL, L. F. 1961 - On a new trematode, Orientocreadium 

iazeri SP. nov. from a fresh water fish, 
Ciarias lazera in Sudan. J. Helm., 35, 
259 - 262. 

KHALIL, L. F. AND THURSTON, J. P. 1973. - Studies on the 

helminth parasites of fresh water fishes of 
Uganda, including the description of new 
species of digeneans. Revue de 
Zoologie at de Botanique Africaines, 
87, 209-248. 

KUNDU, D. K. 1985 - On a new species of the genus 

Lytocestoides Baylis, 1928 (Cestoidea 
; Caryophyllidea : Lytocestidae) from a 


cobited fish, Lepidocephalus guntea 
(Ham.), from West Bengal. Bull. Zool. 

Surv. India. !, 285 - 290. 

KUNDU, D. K., BHATTACHARYA - S. B. AND DATTA, I. B. 1985- 

DJombangia Ciariae n. sp. (Cestoidea : 
Lytocestidae) from a siluroid fish in West 
Bengal. Bull. Zool. Surv. India , 7, 151- 
154. 

LA RUE, G. R. 1957- The classification of digenetic trematodes. 

A review and a new system. Exp. parasit., 
6, 306-349. 

LEWIS F. G. 1935 - The trematode genus phyllodistomum Braun. 

Trans. Amen Micr. Soc. 54 (2), 103- 


LINTON, E. 1i 


117. 

Notes on trematode parasites of fishes Proc. 
U.S. natn. Mus 20 (1133), 507-548. 


LINTON, E. 1934 - A new genus of trematodes belonging to the 

subfamily Aliocreadiinae. J. Wash. Acad. 
Sen , 24 (2), 81 - 83. 

LOOSS, A. 1907 - Zur kenntnis der Distomenfailie Hemiuridae, 

Zool. Anz. s 31, 585 - 620. 

LUHE, M. 1901 - Uber Hemiuridae. Zool. Anz. s 24, 394 - 488. 


( 186 ) 


LYNSDALE, J. A. 1956 - On two new species of Lytocestus 

from Burma and the Sudan respectively. 


/iackiew 


J. Helm., 30, 87-96. . I 

MACKIEWICZ, J. S. 1963 - Subfamily status of Bovieniinae. I 

Fuhrmann, 1931 (Cestoidea : I 
Caryophyllaeidae) from Catastomum I 
Commersoni (Lacepeda) (Pisces : I 
Catastomidae) in North America J. { 
Parasitol » 51, 554-564. | 

MACKIEWICZ, J. S. 1965 - Isoglaridacris huylbocirrus gen. I 

et sp. n. (Cestoidea : Caryophyllaeidae) S 
from Catastomus commersoni in North | 
America. J. Parasitol; 51 , 554 - 564. I 

MACKIEWICZ, J. S. 1968 - isoglaridacris hexacotyle Comb. 

n. (Cestoidea : Caryophyllaeidae) from 
Catastomid fishes in South western North 
America. Proc. helminth. Soc. Wash. 
35, 193-196. 

MACKIEWICZ. J. s. 1972 - Caryophyllidea (Cestoidea) 

review. ExpL Parasit; 31, 417 - 512. 

MACKIEWICZ, J. S. 1981 - Synoptic review of the Caryophyllidae 

: Cestoidea) of India, Pakistan and Nepal. 
Himalayan J. Sci. s 1, 1 - 14. 


( 187 ) 


mackiewicz, 


MADHAVI. R. 


MADHAVI. R. 


MADHAVI. R. 


MADHAVI. R. 


J. S. AND MURHAR, B. M. 1972 - Redescription 
of Bowsers a serial is (Bovien, 1 926) 
(Cestoides : Caryophyllidea) from the cat 
fish Clarias hatrachus (L.) in India. J. 
Helm. 46, 309 - 405. 

1978 - Life - History of Genarchopsis goppo 
Ozaki, 1925 (Trematoda : Hemiuridae) 
from the fresh water fish Channa 
pimctatus. J. Heim. 525, 25 - 259. 

1978 - Life - History of Allocreadium fasciatusi 
Kakaji, 1969 (Trematoda : Allocreadiidae 
from the fresh water fish Aplocheilus 
melastigma Me Celland. J. Helm., 52, 
51-59. 

1980 - Life - History of Allocreadium handiai 
Pande, 1937 (Trematoda : Allocreadiidae 
from the fresh water fish Channa 
punctatus (Bloch.). Z. Parasitenkd., 63, 
89 - 97. 

& H. RAO, K. 1977 - Anatomy of the female 
reproductive system in Allocreadium 
ophsocephaii Srivastava, 1960 
(Trematoda : Allocreadiidae) In Excerta. 
Parasitoiogion Memoria, 247 - 253. 


( 188 ) 


MANTER, H. W. 1940 - Digenetic trematodes of fishes from the 

Galapagas islands and the neighbouring 
pacific. Alien Hancock Pacific exped., 
2 (14), 329-454. 

MANTER, H. W. 1947 - The digenetic trematodes of marine 

fishes of Tortugas, Florida. Am. midi 
Mat, 38(2), 257-416. . 

MANTER, H. W. 1962 - Notes on the taxonomy of certain digenetic 

trematodes of South American fresh water 
fishes. Pmc. Helm. Soc. Wash., 29 (2), 
97-102. 

MANTER, H. W. 1963 - Studies on the digenetic trematodes of 

fishes of Fiji. Ill Families Acanthocolpidae. 
Fellodistomidae and Creptogonimidae. J. 
Parasit., 49, 443 - 450. 

MANTER, H. W. 1965 - Host - parasite relationships. Pmc. 26th 

BioL Collcium 1965, Oregeon State 
Univ. Publ. , 59-71. 

MANTER, H. W. 1966 - A peculiar trematode, Gorgocephalus 

Kyphoss gen. et sp. n. (Lepocreadiidae : 
Gorgocephaiinae subfam. n.), from a 
marine fish of South Australia. J. Parasit; 
52 (2) 347 - 350. 


( 189 ) 


ic trematodes of marine 
Caledonia. Part IV. 

summary, Proc. Helm. 

Soc. Wash., 36 (2), 194 - 204. 


MANTER, H. W. & VAN CLEAVE, H. J. 1951 - Some digenetic 

trematodes including 8 new species from 
marine fishes of La Jolla Calif. Proc. U. 
S. natn. Mus., 101 (3279), 315 - 339. 


MANTER, H. W. & PRITCHARD, M. H. 1960a - Some hemiurid 

trematodes from Hawaiian fishes. Proc. 
helminth. Soc. Wash., 27 (1), 87 - 102. 


MANTER, H. W. & PRITCHAR, M. H. 1960 b - Additional heiurid 

trematodes from Hawaiian fishes. Proc. 
helm. Soc. Wash., 27 (2), 165-180. 


MEHRA, H. R. 1930 - On a new species of Carry op h yllaeus O. F. 

- Muller from Kashmir with remarks on 
Lytocesius indicus (Moghe, 1925) 
Pmc., 7th Sci. Cong., (3), 247. 

MEHRA, H. R. 1957 - The classifiction of Digenetic Trematoda, 

Proc Nat. Acad. Sci. Annual, number 
Biloqk. Abstract : 71 - 72. 

MEHRA, H. R. 1 962 - Notes of the taxonomy of certain digenetic 

trematodes of South American fresh water 



( 190 ) 


fishes. Proc. Helm. Soc. Wash., 29 ( 2 ), 


mehra, h. r. 


MEHRA, H. R. 


MEHRA, H. R. 


MESKAL, F. H. 


MOGHE, M. A. 


97-102. 

1962 - Revision of Allocreadioidea Nicoil, 1934 
Part I. Families : Lepocreadiidae Nicoil, 
1934 Deropristidae n. fam., 
Homalometridae n. fam and Maseniidae 
Gupta, 1953. Proc. natn. Acad. Sci. 
India, 32(1), 1 -22. 

1963 - Revision of Fellodistomoidea (Syn. 
Fellodistomatoidea La Rue, 1957) : 
Families Fellodistomidae Woodcock, 
1912, Gymnophallidae Dollfus, 1939, and 
Monodhelminthidae Dollfus, 1937, Proc. 
Natn. Acad ScL India. 33 (3B), 361-378. 

1966 - Revision of Allocreadiidae Nicoil., 1934 
Part II. Family Monorchiidae Odhner, 1911 
AsymphySodoridae Mehra, 1 962 and 
Zoogonidae Odhner, 1911 , Publ. by. 
author, 47 - 58. 

1967 - Seasonal fluctuation in the population of 
two common trematode species from the 
stomach of the Cod. Sarsia, 26, 13-20. 

1925 - Cryophyllaeus indicus n. sp. 

(Trematoda) from the cat fish CSarias 




batrachus (Bl.) Parasitology, 17, 232- 
235. 

MOGHE, M. A. 1931 - A supplementary description of 

Lyiocesius indicus Moghe. (Syn. 
Caryophyllaeusindicus. Moghe, 1925 
Cestoda) Parasitology, 23, 84-87. 

MONNIG, H. O. 1926 - Helminthlogical notes. 11 - 12. Rept. Dir. 

Vet. Educ. and Res., Dept. Agric - Union - 
S. Africa (1), Sept., 221 - 228. 

MOTWANI, M. P. & SRIVASTAVA, C. E. 1961 - On the 

phyiiodistomes from the urinary bladder of 
siiuroid fishes. Ind. J. HeSm., 13 (2), 93 - 
99. 

MURHAR, B. M. 1963 - Crescentmvitus bioculus gen. nov., sp. 

nov., a fish cestode (Caryophyllaeidae) 
from Nagpur, India. Parasitology. 53, 
413-418. 

NAGATY, H. F. 1942 - Trematodes of fishes from the Red Sea. 

III. On seven new Allocreadiid Specie. 
Public. Mar. Bio. Stat Ghardagu (Red 
Sea) 4, 27 : 

NICOLL, W. 1914a - Trematode parasites from animals dying in 

the Zoological Society's Gardens during 


( 192 ) 


1911 - 1912 . Pmc. Zoo/. Soc Lond., 139- 
154 . 

NICOLL, W. 1914b - The trematode parasites of North 

Queensland. I. Parasitology, 6 333-350. 

NICOLL, W. 1915 - The trematode parasites of North Queensland. 

ill - Parasites of fishes. Parasitology, 8 
(1), 22-41, 

NISHIGORI, M. 1924 - Two new trematodes of the family 

Heterophyidae found in Formosa. J. Med. 
Assoc. Formosa, 237. 

NIYOGI, A. , GUPTA, A. K. AND AGARWAL, S. M. 1982 - 

Morphology of Lucknowia indsca sp. 
nov. (Lytocestidae : Caryophyllidea). 
Pmc. Indian. Acad. Paras it., 3, 17- 


NYBELIN, O. 1926 - Zur Helminthan fauna der Susswasserfische. 

Schwedens, /. Phyllodistom-en. Got, 
Kungl. Vitt. Samh. Hand. L 31 (3), 29. 

OZAKI, Y. 1925a - Preliminary notes on a trematode, with annus. 

J. Parasit; 12, 51 - 53. 

OZAKI, Y. 1925b - On a new genus of fish trematode, 

Genarchopsis. Jap. J. Zoo/., 1 (3), 101 
- 108. 


( 193 ) 


PANDE, B. P. - 1924 - On a new trematode from the Indian fresh 


water fish. Proc. 
4 ( 1 ), 107 - 112 . 


>ci. India, 


PANDE, B. 


1937 - Two new fish trematodes from Allahabad. 
Proc. Nat Acad. Sci. India, 7(2), 111- 


PANDE, B. 


1937 - Morphology and relationships of a new 
digenetic trematode from an indian fresh 
water fish. Ann. Mag. Nat Hist Ser., 
10 (20), 415 -421. 


PANDE, B. P. - 1938 - The trematode genus Aliocreadium in 

North Indian fresh water fishes. Proc Ind. 
Acad. Sci., 7(2), 54 - 60 

PANDE, B. P. - 1938 - On two new trematodes from Indian 

Cyprinoid fishes with remarks on the 
genus Aliocreadium Loss. Proc Ind. 
Acad. Sci., India, 8 (4), 110 - 115. 

PARUKHIM, A. M. AND SYSA. V. N. 1975 - The incidence of 

infection in Notothenioidei fish in Sub- 
Antarctic water. Probimy Parazitologii. 
'Navkova Dumka' 97-99. 


PARK, J. T. 1939 - Fish trematodes from Tyoson II. Some new 


digenetic trematodes form marine fishes. 

J. Med, 10(1) 7-18. 

PATHAK, A. &THAKUR, J. 1989 - Studies on Helminth infestation 

in human population of Bhopal (India). 

PEARSON, J. C. 1964 - A revision of the subfamily Haplorchinae 

Looss, 1899 (Heteropphyidae) I. The 
Hapiorchis group. Parasit ; 54 (4), 601 


PEREZ VIGUERAS, 


PERSHAD, R. S. 


- 676. 

I. 1955 - Contribucional conocimients de is 
fauna helminthologica Cubana. Mem. 
Soc . Cub. Hist Nat, 22 (1), 21-71. 

1965 - On a new species of the genues 
Rhynchocreadium Srivastava (1962) 
from the fresh water fish. Ryhnchobdeiia 
aculeata in Hyderabad, A. P. Zool Anz., 
1975,4 -6. 


PETRUSHEVSKI, G. K. & PETRUSHEVSKAJA, M. G. 1960 - 

The accuracy of quantitative indices under 
the study of parasito - fauna of fishes - 
paras. Sobr. Zoo!., 19, 33 - 343. 

PIGULEWSKY, S. W. 1931 - Neue Arfen Trematoden aus Fischen 

des Dnije prabassins. Zool. anz., 104, 8 


( 195 ) 


PANDE, B. P. AND SHUKLA, R. P. 1969 - Studies on the 

metacercaria of fresh water fishes of India 
Vi. On the morphology of metacercaria of 
Isoparorchis hypselobagri (Billet, 
1898) with a note on its development. 
Proc Net Acad. Sci. India, 39, 185 - 
190. 

PANDE, B. P. AND SHUKLA, R. P. 1976 - Hapiorchoides 

Chen. 1 949 (Haplorchinae : 
Heterophyidae) in fresh water fishes. J. 
Helm., 50 (3), 181 - 192. 

PANDEY, K. C. 1971 - Studies on trematode parasites of fishes of 

Lucknow (India) I. Proc. Nat Acad. Sci. 
India, 41 (B) III, 311 -314. 

PANDEY, K. C. 1973 - A restudy of Genarchopsis goppo 

(Tubangui) Ozaki, 1925 with a note on 
validity of certain species. Ind. J. 
Zootomy, 14 (3), 167-147. 

PANDEY, K. C. 1973 - Studies on some cestodes from fishes, 

birds and mammals. Ind. J. Zootomy, 15, 
221 - 226 . 

PANDEY, K. C. 1979 - Metacercaria and adult of Hapiorchoides 

attenuatus infesting local fishes. Ind. J. 
Ansm. Sci., 49 (4), 303-307. 


( 196 ) 


PRICE, E. W. 1934 - New Digenetic trematodes from marine fishes, 

Smithson, Misc Co!!., 91m 8 pp. 


o Q 8 I 


TSSiraiiTsI 


i i vi 1 1 vuyiw i i. 


Nat His t, 11-5 (73), 11, 1-13. 


RAHiMULLAH, M. AND DAS, B. K. 1934 - On the trematode 

infection in certain Indian fishes, Carr. 
Sci., 3 (5), 206 - 207. 


RAI. P. 1970 - A redescription AUocreadium mehrai Gupta, 

1 956 and A. handiai Pande, 1 937 with a 
key to identification of species of 
AUocreadium Looss, 1900 from fresh 
water fishes of India. !nd. J. Sci. Indust. 
(B) 4(1), 35-40. 

RAI, P. 1971 - On the genus Genarchopsis Ozaki (Trematoda : 

Hemurida) from fresh water fishes of India. 
Agra Unsv. J. Res. , 20, 27 - 34. 

RAI, P. AND PANDE, B. P. 1965 - Isoparorchid infection in 

some hitherto unrecorded fish species. 
Curr. \ Sci., 34, 586 - 588. 

RAI, P. AND PANDE, B. P. 1967 - Observation on the haplorchine 

flukes hitherto known from Indian siluroid 
fishes, Agra Unsv. J. Res. Sci., 16, 17- 


1961 


RAI, P- AND PANDE, B. P. 1975 - Isoparorchid infection in 

some hitherto unrecorded fish species. 
Curr. ScL, 34, 586 - 588. 

RAI, S. L. 1961 - Observations on the life history of 

Phyiiodistomism Srivastava n. sp. 
(Trematode : Gorgorediae). I. 
Metacercaria and experimental adult. 
Proc. Nat Acad . Sci. India., annual No. 
Ill - 112. 

RAI, S. L. 1962 - Studies on three new species of the genus 

Allocreadium Looss, 1900 from the 
intestine of Barbus tor (Ham.), Parasit, 
52, 23-30. 


RAI, S. L. 1962 


RAI, S. L. 1 964 - Observations on the life history of P. srivastava 

sp. n. (Gorgoderidae). Parasit., 54, 43-51. 




Haplorchoides sindicus n. sp. (Family 
- Cryptogonimidae) from the intestine of 


s s i « # _ _ jl m _ i ... 





SAKSENA, J. 


fosssilis in Chotanagpur with an 
amendation of the generic character. 
Excerta parasitologica on Memoria del 
Doctor Edwardo Caballero Y Caballerao, 
Mexico, 4. 371 - 376. 

1958 - On a new speciees of the genus 
Allocreadium Looss, 1900, of the family 
Allocreadiidae Stossich, 1903 from the 
intestine of Mastacemhehis armatus. 
Proc. Nat Acad. Sci., 28 (3), 227 - 230. 


SAKSENA, J. N. 1958 - Studies on two new species of the genus 

Orientocreadium (Trematoda : 
Allocreadiidae) from the intestine of 
Clarias magur. Proc. Nat. Acad. Sci. 
India , (B) - 28(1), 58-64. 

SAKSENA, J. N. 1960 - Studies on new species of the genus 

Orientocreadium (Trematoda : 
Allocreadiidae) from the intestine of 
Clarias magur. Proc. Nat Acad. Sci. 
India, (B) - 30(1), 83-86. 


SENA, J. N. 


1965 - An analysis of the trematode genus 
Orientocreadium Tubangui, 1931. Proc. 
Nat Acad . Sci. India. (B) XXXV (IV), 
367-370. 


SATPUTE, L. R. and AGARWAL, S. M. 1974 - Diverticulosis of I 

the fish duodenum infested with cestodes. I 
Indian J . Exp. Bio!., ,12, 3732 - 375 . I 

SINGH, K. S. 1953 - Echinostoma thapari n. sp., from an I 

Indian fish, Notopterus Chstala (Ham.) I 
Thapar Comm. Vol., 245-250. I 

SINGH, K. S. 1954 - Some trematodes collected in India. Trans. I 

Amer. Micros. Soc., 73, 202-210. I 

SINGH, K. S. 1957 - Diplostomilum elongatus n.sp. (Trematoda) 

i from a fresh water fish Trichogastar 1 

1 fasciatus from India. J. Parasit, 43 371- 

373. I 

SINGH, S. P. AND S1NGHA, D.P. 1975 - Two new trematodes from ■. 

fresh water fishes of Bihar. Dr. B. S. J 
Chauhan Comm. Vol., 411-417. 

SINGH, S. P. AND SINHA, D.P. 1976 - On Rhipidoetyle vachius 

sp. n. (Bucephalidae : Gasterostomata : 
Trematode) from an Indian fresh water fish 

j Eutropiichthys vacha. Annals zoo!., XII (4_. 

SINGH, S.P. AND SINHA. D.P. 1977 - On a new gasterostome 

trematode Bucephalus 

ietratentacu laris n. sp. from an Indian 


( 200 ) 


fresh water fish Sciaena coiter, ceylon J. I 

Sci., 12(2), 115-118. I 

SINGH, S.P. AND S1NHA, D.P. 1980 - The occurrence of some I 

trematodes in fresh water fishes of Bihar. I 
new host records. Ind. J. Anim. Res., 14 I 
(1), 57-62. ' I 

SINGH, A., SAHAY, V. & PRASAD, D. 1974 - Studies on the I 

digenetic trematodes of Bihar - II Part. Ind. I 

Jour, I 

Animal. Research Haryana (India), 8 | 
(1), 39-41. I 

SINHA, S. S. & RASHEED, U. 1981 - An anomaly in caryophyllid 

cestode, Lytocestus indicus Moghe , 
1931 . Ind. J. Parasitol. , 1970198. 

SKRJABSN, K. I. 1947 - Trematodes of Animals and Man. Moskov, 

1,515 pp. 

SKRJABIN, K. I. 1954 - Trematodes of Animals and Man. Moskav 

, 9, 654 pp. 

SKRJABIN, K. I. 1961 - Trematodes of Animals and Man. Moskav 

,19, 1-192 pp. 


SKRJABIN, K. I. 1962 


- Trematodes of Animals and Man. Moskav 


SKRJABIN, K. 


, 20, 563 pp. 

& ANTIPIN, D.N. 1956 - In K.l. Skrjabin 
Trematodes of Animal and Man. 
IVfoskav, 12, 53-932. 


SKRJABIN, K. I. & GUSHANSHAYA, L.KH. 1955 - In K.I. Skrjabin 

Trematodes of Animals and Man. 
Moskov. 10, 622-634. 

SOGANDARES BERNAL, F. & HUTTOM, R.F. 1959 - Studies on 

the helminth parasites from the coast of 
Florida III. Digenetic trematodes of marine 
fishes from Tampa and Boca ciegu Bays. 
Hair i, 45, 337-446. 

SOOTA, T. D. & GHOSH, R. K. 1977 - On some trematodes from 

Darlling, West Bengal. Rec. Zoo I. Sun/. 
India, 73, 223, - 228. 

SOUTHWELL, T. 1913- Notes from the Bengal Fisheries Laboratory 

Indian Museum. No. A Rec. Ind Mus., 9, 

79-103. 

SOUTHWELL, T. AND PRASAD, B. 1918 - Notes Bengal Fisheries 

Laboratory, No. 5 Parasites of Indian 

fishes, with a note on car ci 


( 202 ) 


SPARKS, A. R. 1958 - Some digenetic trematodes of fishes of 

Grand Isle. Louisians. Proc. La. Acad. 
Sci., 20, 71-82. 


SRIVASTAVA, C. B. 1962 - On Pycnadena komiyai n. sp. 

(Trematoda : Ailocreadiidae). J. Med. Sci., 
Bio., 15, 275-277. 

SRIVASTAVA, C. B. 1962 - A New Allocreadiid trematode, 

Rhynchocreadium aculeata gen. et. sp. 
Nov. from the fresh water eel. 
Rhynchobdeiia aculeata (Bloch). Ind. J. 
Helm., 15, 45-47. 

SRIVASTAVA, C. B. 1963 - on Falliorchis vermi sp. nov., (Trematoda 

Ailocreadiidae) from Eutropiichthys 
vacha (Ham.). Ind. J. Helm., 15, 45-47. 

SRIVASTAVA, C. B. 1972 - studies on the Digenetic Trematodes 

of vertebrates. Ph.D. Thesis. Calcutta Univ. 


, C. B. 1980 -Estimation of Helminthic infections Proc. 

workshop Tech. Parasitol. Zool. surv. 
India., 29 -31. 


ki iVatsi riv# 


M I ft LSM+i •Km wk? it [•ItKmfl 




M L* KKfl I IK I* I 


popuL ZooL Sun/. India, Pt. 2, 133-136. 

SRIVASTAVA, C. B. & GHOSH, R. K. 1967 - on a new genus 

Paramacrolecithus (Trematoda) : 
Allocreadiidae) from a Cyprinifish, 
Rasbora r as bora (Ham.) Proc. Ind. 
Acad. Sci., 66, 179-183. 

SRIVASTAVA., C. B. & MUKHERJEE, G. D. 1988 - studies on the 

incidence of infestation fo Isoparorchis 
hypseiobagri (Billet, 1898) metacercaria 
in two species of fishes of the genus 
Mystus. J. ZooL Soc. India, 38 (1/2), 
131-137. 



pp. 117-119. 

D. 1 933 - On new treamatodes of frogs and fishes 
of the United Provinces, India, Part I. 
Distomes of the family Hemiuridae from 
North Indian fishes and frong with a 
systematic discussion on the family 
Halipegidae and the genera Vitellotrema 
Guberlet and Genarchopsis Ozaki. Bull. 



( 204 ) 


Acad. Sci. Allahabad 3 (1), 41-60. 

SRIVASTAVA, H. D. 1934 - On new irematodes of frogs and fishes 

of the united provinces, India. Part IV. The 
occurence and seasonal incidence at 
infection of certain trematodes in the 
above hosts. Bull. Acad. Sci. U.R Agra 
and Oudh 4 (1), 113-119. 

SRIVASTAVA, H. D. 1935 - New hemiurids Trematoda from Indian 

fresh water fishes. Part I. New disomes 
of the genus Lecithaster Luhe, 1901, 
from dupes i I is ha, Proc. Acad. Sci . 
India, 4 (4) 381-387. 

SRIVASTAVA, H. D. 1 935 - New Parasites of the genus 

Orientophorus n. gen. (Family 
Fellodistomidae) from an Indian fresh 
water fish, Clupea ilisha, Parasite; 27 
(3), 374-382. 

SRIVASTAVA, H. D. 1935 - New hemiurids (Trematoda) from Indian 

fresh water fishes. Part II. A rare parasite 
of the subfamily Dinurinae from Clupea 
ilisha. Zeiischr. Pari 8 (1), 135-138. 

SRIVASTAVA, H. D. 1935 - Studies on the family Heterophyidae 

Odhner, 1914. Part II. Four new parasites 


( 205 ) 


of the genus Haplorchis Looss, 1899, from 
Indian fresh water fishes with a revision fo 
the genus. Proc. Acad. Sci. India, 5 ( 1 ), 
75-85. 


SRIVASTAVA, H. D. 1935 - New hemiuridae from Indian fresh water 

fishes II. A rare parasite of the sub family 
Binurinae from Clupea ilisha. Z. Par; 8, 
135-138. 


SRIVASTAVA, H. D. 1936 -A rare parasite of the family Monorchiidae 

Odhner. 191, from an Indian fresh water 
fish, Ophiocephalus, Ann. Mag. Nat. 
Hist, 19, s (98) v. 17, 319-324. 

SRIVASTAVA, H. D. 1937 - New hemiurids (Trematoda) from Indian 

marine food fishes. Part III : Two new 
parasites of the genus Lecithociadium 
loooss from Indian food fishes with a 
revision of the genus. Proc. 24th Indian 
Sci. Congr., 295-296. 

SRIVASTAVA, H. D. 1937 - New Allocreadiids (Trematoda) from 

Indian marine food fishes. Part III. 
Penduncuiacetabulum pedicellata n. 
sp. from the gut of Chilosy/lium 
sndscum. Proc. 24th Ind. Sci. Cong., 


( 206 ) 


SRIVASTAVA, H. D. 1938 - Studies on the amphistomatous 

parasites of Indian food fishes. Part I. Two 
new genera of amphistomes from an 
Indian fresh water fish, siludia gangatica 
(Cuv. d. val.). Ind. J. Sci. Anim. Hush., 8 
(4), 367-374. 

SRIVASTAVA, H. D. 1938 - A new gorgoder it trematode from the 

urinary bladder of an Indian migratory fish, 
Belone strongviurg. Ind. J. Vet Sci. 
Anim. Hush., 8 (4) 391-393. 

SRIVASTAVA, H. D. 1938 - Studies on Gasterostomatous parasites 

of Indian food fishes (with ten text figs.). 
ind J. Vet Sc/., 8, 317-340. 

SRIVASTAVA, H. D. 1938 - Studies on the family Heterophidae 

odhner, 1914. Part III. Parasites belonging 
to a new subfamily polyrchitreminee from 
an Indian fresh water fish. ind. J. Vet. Sci. 
Anim. Hush., 9 (2), 165-168. 

SRIVASTAVA, H. D. 1941 a - New Fellodistomids (Trematoda) 

from Indian fishes. Part III. A new parasite 
of the genus Hapiociadus Odhner, 1911 
from an Indian marine fish. Indian J. Vet. 
Sci., II, (1), 42-44. 


SRIVASTAVA, H. D. 1941B - New Allocreadiids (Trematoda) from 

Indian marine food fishes. Part V : A new 
parasite of the genus Labocreadioides 
Yamaguti, 1936. Ind.J. Vet. Sci., II (1). 
52-54. 


SRIVASTAVA, N. N. 1951 - A new dignestic trematode, Eumasenia 

moradabadensis n. g., n.sp. 
(Plagiorchiidae Luhe, 1901 : Sub family 
Maseniinae (Chatter ji, 1933) from a fresh 
water fish, Heteropneustes fossilis. lnd 
J. Helm., 3 (1) 1-6. 

SRIVASTAVA, O. N. 1950 - A preliminary note on the life cycle of 

Clinostomum sp. Euciinostomum 
heterstomum (Rudholphi, 1809). Proc. 
Nat Acad. Sci. India (Sect. B) 20, 85- 


SRIVASTAVA, P. S. 1960 - On a new trematode Aiiocreadium 

ophsocephaii n. sp. of the family 
Aliocreadiidae stossich, 1903 from the 
intestine of Ophiocephalus punctatus. 
lnd. J. Heim., 12(2), 108-113. 

STAFFORD, J. 1904 - Trematodes from Canadian fishes. Zool. Anz. 

37 (16-17), 481-495. Also in ZooL Ctbl. 
13 (1-2), 42-43 (1906). 


STEEN, E. B. 1938 - Two new species of Phyllodistomum 

(Trematoda-Grogoderidae) from Indian 
fishhes. Am Midi. Nat. , 20 (1), 206-210. 

STEEN, E. B. 1938 - A note on a phyllodistomid trematode from 

the urinary bladder of the Miller's thumb, 
cottus sp. Proc. Ind. Acad. ScL 47, 228. 

STEEN, H. W. 1930 - Another trematode with two anal openings. 

Anat. Rec. 47 (30, 363 P. 

STEEN, H. W. 1931 - Further observations on the occurrence of 

anal openings in digenetic trematodes 
Parasikde., 3, 713-725. 

THAPAR, G. S. 1936 - Parasitic worms and diseases. Lucknow 

Untv. Stud., No. Ill, : 46 pp. 

THAPAR, G. S. 1956 - Helminthology. In progress of Science Sec. 

7 : Zoology. Nat Inst. Sci. India Pubi. 
1-18. 

THAPAR, G. S. & DAYAL, J. 1959 - Proc. Net. Acad. Sci. India. 29, 

34 - 36 . 

TRAVASSOS, L. 1928 - Sur La systematique de la famille des 

clinostomidae Luhe, 19011. Compt. Rend 
Soc. Biol. Paris., 98, 643-644. 


(209 ) 


TUBANGUI, M. A. 1931 - Trematode parasites fo Philippine 

vertebrates, ill Flukes from fish and 
reptiles. Philipp. J. Sci., 44(4), 417-423. 

TUBANGUI, M. A. 1933 - Trematode Parasites of Phillippine 

vertebrates. VI Descripitions fo new 
species and Classification. Philipp. J. 
Sci., 52 (2), 167-197. 

TUBANGUI, M. A. 7 MASILUNGAN, V. 1935 - Trematode Parasites 

of vertebrates. VIL Additional records of 
new species. Philipp. J. Sci., 58 (4), 435- 
445. 


VAN CLEAVE, H. J. 7 MUELLER J. F. 1932 - Parasites of the Oneida 

lake fishes. Part I. Descriptions of new 
species and some general considerations, 
specially concerning the trematode family 
Heterophyidae. Roosevelt Wild Life Ann. 
, 3 (2), 79-137. 

VASANTHA KUMAR!, M. 1972 - A New species of the genus 

Monascus Looss, 1907 (Trematoda : 
Digenea : Fellodistomidae) parasitic of flat 
fishes. J. Zool. soc. India. (In press) 

VASANTHA KUMARI, M. 1973 - Studies on Helminth parasites. 

Ph. D. Thesis Calcutta University, Calcutta. 



VANDER KUYP, E. 1953 - Eu din o storm urn heterostomum 

infcelebes. Doc. Med. Geogr. et Trop., 
5, 329-332. 

VENKATANARSAIAH, J. 1979 - Gyrodactylus hyderabadensis 
! n. sp. from Channa sp. from Hyderabad. 

IndJ. Par. 3(1), 41-42. 

VELASQUEZ, C. C. 1962 - Some hemiurid tremafodes from 

Philippine fishes. Parasit.,48(4), 539-544. 

VERMA, S. L. 1971 - Helminth parasites of fresh water fishes. Part 

I . On two caryophyllaeids from fresh water 
fishes of Lucknow. Indian J. Helminth., 
23, 71-80. 

VERMA, S. L. 1973 - Helminth parasites of fresh water fishes. Part 

II. On some trematode parasites from 
fresh water fishes of Lucknow. Proc. Nat 
Acad. Sci. India. (See. B). 43 (1/2), 81- 


VERMA, S. L. 1974 - Helminthh prasites of fresh water fishes. Part 

X. On two new trematode parasites of 
fresh water fishes of Lucknow (India). Rev. 
Biol. Trap., 21, 181-186. 

WITENBERG, G. G. 1929 - Studies on the trematode family 

Heterophyidae. Ann. Trop. Med. Par., 23 


( 211 ) 


(2), 131-239. 


WITENBERG, G. G. 1930 - Corrections to my paper "Studies on 

the trematode family Heterophidae". Ann. 
Mag. Nat. Hist, 10 S 28, 5, 412-414. 

WITENBERG, G. G. 1923 - On some remarkable new forms of 

Caryophyliaeidae from the Angloegyptain 
Sudan, and a revision of the cestodaria, 
Jr. Microsc. ScL, (N.S.) 67, 435-472. 

WOOLCOCK, V. 1935 - Digenetic trematodes from Australian 

fishes (With plates VIII and IX and 6 
figures in the text). Parasitology, 27 (3), 
309-331. 

MU, K. 1938 - On the occurrence of Isoparorchis amongst fishes in 

China (Trematoda Isoparorchiidae). 
Peking Nat Hist Bull., 12 (4), 273-277. 

YAMAGUTI, S. 1934 - Studies on the helminth fauna of Japan. Par 

II. Trematodes of Fishes. 1. Jap. J. Zooi. 
5 (3), 249-541. 

YAMUGUTI, S. 1938 - Studies on the Helminth fauna of Japan. Part 

21. Trematodes of fishes IV. Publ. by the 
author, 139 pp. 

YAMUGUTI, S. 1939 - Studies on the Helminth fauna of Japan. Part 


. 


• ' : • 


( 212 ) 


26. Trematodes of fishes VI. Jap. J. Zool., 
8 (2), 211-230. 

YAMUGUTI, S. 1940 - Studies on the Helminth fauna of Japan. Part 

31. Trematodes of fishes VII. Jap. J. Zool. 
9, 36-108. 

YAMUGUTI, S. 1953 - Parastic worms mainly from celebews. Part 

III. Digenetic trematodes of fishes II. 
Acta. Med. Qkavama, 8 (3), 257-295. 

YAMUGUTI, S. 1954 - 'Systema Helminth' Part I. Digenetic 

trematodes. Published by author. Tokyo 
(1953). 405 p. 

YAMUGUTI, S. 1954 - ’Systema Helminth' Vol I. The digenetic 

trematodes of vertebrates, Part I & II. 
Interscience Publishers, New York. 

YAMUGUTI, S. 1971 - 'Synopsis of digenetic trematodes of 

vertebrates' Vol. I & II. Keigaku Publishing 
Co., Japan. 



